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A nor four years have elapſed ſince this Eſſay 
was announced to the Public, and although a con- 
ſiderable part of the Manuſcript was then ready, 
yet, from a variety of conſiderations, I have been 
induced to defer ſending it to the preſs ; and even 
new the Firſt Part ny of the Eflay' is laid before 

the Public. 

Among the motives which have operated moſt 
| powerfully to induce me to poſtpone the publica- 
tion of this work was a deſire to make it as free of 
faults as poſſible, and to accommodate it as much 
as poſſible to the actual ſtate of opinions and prac- 


tices in this country. 
In proportion as my exertions to promote uſeful 


improvements have been favourably received by the 
Public, and my writings have obtained an exten- 
ſive circulation, my anxiety has been increaſed to 
deſerve that confidence which is eſſential to my 
ſucceſs. I feel it to be more and more my duty to 
proceed ſlowly, and to uſe every precaution in in- 
veſtigating the ſubjects I have undertaken to treat, 
and in explaining what I recommend, in order 
that others may not be led into errors, either by 


miſtakes in principle, or inaccuracy in deſcription. 
2 I have, 


— 
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I have, indeed, of late ſeen but too many proofs 
of the neceſſity of adopting this cautious method 
of proceeding. | n 

On my return to England From Bavaria laſt au- 
tum (1798), after an abſence of two years, I 
was not a little gratified to learn, that ſeveral im- 
provements recommended in my Eſſays, and parti- 
cularly the alterations in the conſtruction of Chim- 
ney Fire- places, that were propoſed in my Fourth 
Eſſay, had been adopted in many places; and that 
they had in general been found to anſwer very 
well; but the ſatisfaction which this information 
naturally afforded me, has ſince been, -I believe 
I may fay,—more than counterbalanced by the 


pain I have experienced on diſcovering, on a 


nearer examination, the numerous miſtakes that 
have been committed by thoſe who have under- 
taken to put my plans in execution: not to men- 
tion the unjuitifiable uſe that has in ſome inſtances 
been made of my name, in bringing forward for 
fale inventions which I never recommended, and 
of which I never can approve without abandoning 
all the fundamental principles relative to the com- 
buſtion of fuel, and the management and direction 
of heat, which, after a long and patient inveſtiga- 


tion, I have been induced to adopt. 


It would be fooliſh for me to imagine, and ri- 
| diculous to pretend, that the plans I have propoſed 
are ſo perfect as to be incapable of farther im- 
provement. I am far, very far, from being of that 
[35 comes and I can fay with truth, that I ſhall at 

all 


ADVERTISEMENT» © ih 
all times fejoice when farther improvements are 
made in them; but {till I may be permitted to add, 
that it would be a great ſatisfaction to me if thoſe, | 
who, from an opinion of their utility, or from a 

defire to give the experiment a fair trial, ſhould be 
diſpoſed to adopt any of the plans I have recom- 
mended, would take the trouble to examine whether 
the workmen they employ really underſtand, and 

are diſpoſed to follow the directions I have given, — 
or whether they are not, perhaps, prepoſſeſſed with 
ſome favourite contrivance and imaginary improve- 
ment of their own, —or whether there is no dan- 
ger of their introducing alterations for the purpoſe 
of enhancing the price of their work, —or of the 

articles they furniſh. 

Theſe are dangers of which thoſe who have the 
ſmalleſt acquaintance with mankind, muſt be per- 
fectly ſenſible; and it would be unwiſe, and I had 
almoſt ſaid what not to attend to them, at leaſt 
to a certain degree. N 
All I aſk is, that a fair trial may be . given to 
the plans I propoſe, when any trial is given them; 
and this requeſt will not, I truſt, be thought un- 
reaſonable : and as I never preſume to recommend 
to the Public any new invention or improvement 
that I have not previouſly and repeatedly tried, 
and found by experience to be uſeful, it would per- 
haps be thought excuſeable were I to expreſs a wiſh 
that my propoſals might not be condemned nor 
neglected merely in conſequence of the failure of 
contrivances - announced as improvements of my 
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3 ADVERTISEMENT, 


| The reader will not be ſurprized at my extreme 


anxiety to remove thoſe obſtacles which appear to 


me moſt powerfully to obſtruct and retard the ge- 
neral introduction of the improvements I am la- 
bouring to introduce; for anxiety for the ſucceſs 
of an undertaking naturally flows from a conviction 
of its importance, and is always connected with that 
fervent zeal which important undertakings are ſa 
eminently calcujated to inpire. 


To this Second Edition of the Firſt Part of my 
Tenth Eſſay, I beg leave to add a few words reſpect- 
ing the Sour ESTABLISHMENTS that have lately 
been formed in London, and in other places, for 
feeding the Poor. 

Many perſons in this country. are of opinion that 
a great deal of meat is neceſſary in order to make 
a good and wholeſome ſoup ; but this 1s far from 
being the caſe in fact. Some of the moſt ſavoury 
and moſt nouriſhing ſoups are made without any 
meat; and in providing food for the poor it is ne- 
ceſſary, on many accounts, to be very ſparing in the 
uſe of it. 

When the poor are fed from a Public Kitchen, 
care ſhould be taken to ſupply them with the 
cheapeſt kinds of food, and particularly with ſuch 
as they can afterwards provide. for themſelves, at 
their own dwellings, at a ſmall expence; otherwiſe 
the temporary relief that is afforded them in times 


of 


ADVERTISEMENT. v 


of ſcarcity, by ſelling to them rich and expenſive 
meat ſoups at reduced prices, will operate as a 
great and a permanent evil to themſelves and to 
ſociety. | 

The moſt palatable and the ad nouriſhing ſoups © 
may, with a little care and ingenuity, be compoſed 
with very cheap materials, as has been proved of 
late by a great number of deciſive experiments made 
upon a large ſcale in different countries. The Soup 


Eſtabliſhments that have been formed at Ham- = 


burgh,—at Geneva,—at Lauſanne, and other parts 
of Switzerland, —at Marſeilles, and lately at Paris, 
have all ſucceeded ; and at moſt of theſe places the 
kind of ſoup that was provided for the poor at Mu- 
nich has been adopted, with but little variation. 
In ſome caſes a ſmall quantity of ſalt meat has been 
uſed, but this has been merely as a ſeaſoning : the 
baſis of theſe ſoups has uniformly been barley, po- 
tatoes, and peas or beans ; and a ſmall quantity of 
bread has in all caſes been added to the ſoup when 
it has been ſerved out. 

No ingredient as, in my opinion, ſo indiſpenſably 
neceſſary i in the ſoups that are furniſhed to the poor 
as bread; it ſhould never be omitted, and certainly 
not in times of ſcarcity ; becauſe there is no way in 
which bread will go ſo far as when it is eaten in 
| ſoups: for every ounce fo uſed, I am confident that 
four ounces that would otherwiſe be eaten by the 
poor at their homes, would be ſaved. And to this 
we may add, that oaten cakes, and other bread of 
inferior . will anſwer very well in ſoups, par- 

ticularly 
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ticularly if it be toaſted or fried, and broken or cut 
into ſmall pieces. If the ſoup be well ſeaſoned, its 
taſte will predominate, and the taſte peculiar to the . 
bread will not be perceived. ; 
A great variety of the moſt agreeable u may 


be given to ſoups, at a very ſmall expence; and if 


bread be mixed with the ſoup, maſtication will be 
rendered neceſſary, and the pleaſure that is enjoyed 
in eating a good meal of it will be greatly e 
and increaſed. 15 0 
It is by no means ſurprizing that prejudices ſhould 
be ſtrong againſt ſoups, in thoſe countries where 
ſoups and broths are conſidered as being merely 


thin waſh without taſte or ſubſtance, a pint of which 


might as eaſily be ſwallowed down at a breath as fo 
much water ; but theſe prejudices will vaniſh when 
the falſe impreſſions which gave riſe to them are 
removed. 

Soups may; it is true, be made thick and cabin. 
tial with meat ; but when this is done, they are 
neither akktable nor wholeſome : they appal and- 
load the ſtomach, —weaken the powers of digeſtion, 
— and inſtead of affording wholeſome nouriſhment, 


ftrength, and refreſhment, are the cauſe of many 
diſorders; they are moreover very. expenſive. But 


this is not the caſe with ſoups made thick and ſub- 


ſtantial with farinacious matter, and other vegetable 


ſubſtances, and ſeaſoned and rendered palatable 
with ſalt, pepper, onions, and a little ſalted herrings, 
hung beef, bacon, or cheeſe, and eaten with a due 
ee of bread. | 

I am 
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IJ am the more anxious to recal the attention of 
the Public to this ſubject at the preſent time, as the- 
utility of the Public Kitchens for feeding the Poor, 
which have lately been formed and are now forming 
in various parts of the kingdom, muſt depend very 
much on the choice of the ingredients uſed in pre- 
| paring food, and the manner of combining them, 
which is adopted by thoſe who have the direction of 
theſe intereſting eſtabliſhments. The ſhare I have 
had in bringing theſe eſtabliſhments into uſe,—the 
opinion I entertain of their importance to ſociety, 
and the anxiety I muſt naturally feel for their ſuc- 
ceſs, —will, I flatter myſelf, be conſidered as a ſuf- 
ficient excuſe for my ſolicitude in watching over 
their progreſs, and for the liberty I may take in 
pointing out any miſtakes in the management of 
them that might tend to bring them into dif 
repute, | | 
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INTRODUCTION. 


I N contriving machinery for any purpoſe, it is in- 


diſpenſably neceſſary to be acquainted with the na- 
ture of the mechanical operation to be performed ; 
and though the Procefles of Cookery appear to be 


15 ſimple and eaſy to be underſtood, that any at- 


tempt to explain and illuſtrate them might perhaps 
be thought not only ſuperfluous but even frivolous, 
yet when we examine the matter attentively, we 


Hall find their inveſtigation to be of ſerious im- 


portance.—1 ſay of ſerious importance, for ſurely 
thoſe inquiries which lead to improvements by 


which the providing of food may be facilitated, are 
matters of the higheſt concern to mankind; in 


every ſtate of ſociety. 
The proceſs by which food is nl commonly 
prepared for the table, — BOILINOG, —is ſo familiar 


to every one, and its effects are ſo uniform, and 


apparently ſo ſimple, that few, I believe, have taken 
the trouble to inquire how, or in what manner, 
thoſe effects are produced; and whether any, and 


what improvements in that branch of cookery are 


. | poſſible. 
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poſſible. So little has this matter been an obj ect 

of inquiry, that few, very few indeed, I halle 
among the millions of perſons who for ſo many ages 
have been daily employed in this proceſs, have ever 
given themſelves the trouble to beſtow one ſerious 
thought on the ſubject. 


The cook knows from experience, that if his joint 
of meat be kept a certain time immerſed in boiling 
water, it will be done, as it is called in the language 
of the kitchen; but if he be aſked what is done to 

it? —or haw, or by what agency the change it has un- 
dergone has been effected ?—if he underſtands the 
queſtion, —it is ten to one but he will be embar- 
raſſed: —if he does not underſtand it, he will pro- 
bably anſwer without heſitation, that“ he meat is 
& made tender and eatable by being boiled.“ Aſk. 
him if the boiling of the water be eſſential to the 
ſucceſs of the proceſs ?—He will anſwer, © without 
te doubt.” Puſh him a little farther by aſking him, 
whether, were it poſſible to keep the water equally hot 
without boiling, the meat would not be cooked as 
ſoon, and as well, as if the water were made to boil ? 
Here 1t 1s probable that he will make the firſt ſtep 
towards acquiring knowledge, by learning to doubt. 


When you have brought him to ſee the matter 
in its true light, and to confeſs that in this view of 
it the ſubject is new to him, you may then venture 
to tell him, (and to prove to him, if you happen to 
have a thermometer at hand, that water which 5 

boils is as hot as it can poſſibly be made in an open 
veſſel, — That all the fuel which 1s WR in making it 
< boil 
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| INTRoDUeTtIoON 5 
boil with violence is waſted, without adding a 
ſingle degree to the heat of the water, or expe- 
diting or ſhortening the proceſs of cooking a ſingle 
inſtant.— That it is by he heat,—its inten/ity, and 
the time of its duration, that the food is cooked, — 
and not by the borling or ebullition, —or bubbling up 
of the water; which has 10 part whatever in that 
operation. | 


Should any doubts ſtill remain in his mind with 
reſpect to the inefficacy and inutility of boiling, in 
culinary proceſſes, where the ſame degree of heat 
may be had, and be kept up without it, let a piece 
of meat be cooked in a Papin's digeſter, which, as 
is well known, is a boiler whoſe cover (which, is 
faſtened down with ſcrews) ſhuts with ſo much 
nicety that no ſteam can eſcape out of it. In ſuch 
a cloſed veſſel, boiling (which is nothing elſe but the 
eſcape of ſteam in bubbles from the hot liquid) is 
abſolutely impoſſible; yet, if the heat applied to 
the digeſter be ſuch as would cauſe an equal quan- 
tity of water in an open veſſel to boil, the meat 
will not only be done, but it will be found to be 
dreſſed in a ſhorter time, and to be much tenderer 
than if it had been boiled in an open boiler. By 
applying a ſtill greater degree of heat to the di- 
geſter, the meat may be ſo much done in a very 
few minutes as actually to fall to pieces; and even 
the very bones may be made ſoft. 

Were it a queſtion of mere idle curioſity, whe- 
ther it be the boiling of water, or ſimply the degree 
of heat which exiſts in boiling water, by which 
Sy = food 
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food is 1 it would doubtleſs be folly to 
throw away time in its inveſtigation ; but this is 
far from being the caſe, for boiling cannot be car- 
ried on without a very great expence of fuel; but 
any boiling· hot liquid (by uſing proper means for 
confining the heat) may be kept boiling- hot for any 
length of time almoſt without any expence of fuel 
at all. 
The waſte of fuel in u culinary proceſſes, which 
ariſes from making liquids boil unneceſſarily, or 
when nothing more would be neceſſary than to 
keep them hoiling- hot, is enormous. I have not a 
doubt but that much more than half the fuel uſed 
in all the kitchens, public and private, in the 
whole world, is waſted preciſely in this manner. 
But the evil does not ſtop here. This unſcien- 
tific and ſlovenly manner of cooking renders the 
proceſs much more laborious and troubleſome than 
otherwiſe it would be ;—and, (what by many will 
be conſidered of more importance than either the 
waſte of fuel, or the increaſe of labour to the 
cook,) — the food is rendered leſs ſavoury, and 
very f probably leſs nouriſhing and leſs wholeſome, 


It is natural to ſuppoſe that many of the finer 
and more volatile parts of food (thoſe which are 
beſt calculated to act on the organs of taſte) muſt 

be carried off with the ſteam when the boiling is 
violent; but the fact does not reſt on theſe reaſon- 
ings —it is proved to a demonſtration, not only 
by the agreeable fragrance of the ſteam which riſes 
from veſſels in which meit is boiled, but alſo from 
155 me 


INTRODUCTION: 7 


the FREIE flavour and ſuperior aſs of ſoups 
which are prepared by a long proceſs over a very 
gentle fire. 

In many countries where ſoups conſtitute the 
principal part of the food of the inhabitants, the 
proceſs of cooking laſts from one meal-time to an- 
other, and is performed almoſt without, either 
trouble or expence. As ſoon as the ſoup is ſerved 
up, the ingredients for the next meal are put into 
the pot, (which is never ſuffered to cool, and does 
not require ſcouring,) and this pot, —which is of 


_ . caſt iron, —or of earthen ware,—being well cloſed 


with its thick wooden cover, is placed by the fide of 
the fire, where its contents are kept ſimmering for 
many hours, but are ſeldom made to boil, and 
never but in the gentleſt manner poſſible. 

Mere the pot placed in a cloſed fire-place, (which 
might eaſily be conſtructed, even with the rudeſt 
materials, with a few bricks or ſtone, or even with 
ſods, like a camp-kitchen,) no arrangement for 
cooking could well be imagined more economical, 
or more convenient. 

Soups prepared in this way are uncommonly ſa- 
voury; and I am convinced that the true reaſon 
why nouriſhing ſoups, and broths, are not more in 
uſe among the common people in Great Britain 


and Ireland, is becauſe they do not know how __ 


good they really are, nor how to prepare them; 
in ſhort, becauſe they are not t acquainted with 


them. 
5 : But 
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But to return from this digreſſion. It is moſt 


certain, not only that meat and vegetables of all 


kinds may be cooked in water which is kept boil- 


 #ng-hot, without actually boiling, but alſo that they 


may even be cooked with a degree of heat below the 


boiling point. 


It is well known that the heat of boiling water 


is not the ſame in all ſituations ; that it depends 
on the preſſure of the atmoſphere, —and conſe- 


quently is conſiderably greater at the level of the 


ſurface of the ſea than inland countries, and on the 
tops of high mountains; but I never heard that any 
difficulty was found to attend the proceſs of dreſſing 
food by boiling, even in the higheſt ſituations. 
Water boils at London, (and at all other places on 


the ſame level,) at the temperature of 212 degrees 
of Fahrenheit's thermometer; but it would be ab- 
ſolutely impoſſible to communicate that degree of 
heat to water in an open boiler in Bavaria. The 
boiling point at Munich under the mean preſſure 
of the atmoſphere at that place is about 209 de- 


grees of Fahrenheit's thermometer; yet nobody, I 


believe, ever perceived that boiled meat was leſs 
thoroughly done at Munich than at London. But if 


meat may, without the leaſt difficulty, be cooked 
with the heat of 2094 degrees of Fahrenheit at 


Munich, why ſhould it not be poſſible to cook it 
with the ſame degree of heat in London ?—If this 
can be done, ( which I think can hardly admit of a 


nur) then it is STROOS that the proceſs of 


_ cookery, 
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cookery, which 1s called boiling, may be performed 
in water which is not boiling-hot. 

I well know, from my own experience, how dif. 
ficult it is to perſuade cooks of this truth, but it 
is ſo important, that no pains ſhould be ſpared in 
endeavouring to remove their prejudices and en- 
lighten their underſtandings. This may be done 
| moſt effectually in the caſe before us by a method 
I have ſeveral times put in practice with complete 
ſucceſs.—It is as follows :—Take two equal boilers, 
containing equal quantities of bo:/ing-hot water, and 
put into them two equal pieces of meat taken from 
the ſame carcaſs, —two legs of mutton,” for in- 
ſtance—and boil them during the ſame time. Un- 
der one of the boilers make a /ma!l fire, juſt barely 
ſufficient to keep the water boiling-hot, or rather 
juſt beginning to boil :—under the other make as 
vehement a fire as poſſible, and keep the water boil- 
ing the whole time with the utmoſt violence. 


The meat in the boiler in which the water has 
bech kept only juſt boiling- hot, will be found to be 
quite as well done as that in the other “, under 
which ſo much fuel has been waſted in making the 
water boil violently to no uſeful purpoſe. —lt will 
even be more done; for as. a great deal of water 
will be boiled away, (evaporated,) during the pro- 
ceſs, in the boiler under which a great fire is kept 
up, this boiler muſt often be filled up; and if the 


It will even be found to be much hetter cooked, —that is 
to fay, tenderer, more juicy, and much higher flavoured. ; 
| | | water 


5 — — —„— OA IEEE — — 
£ bh * ; < Sn 0 IS 
— "2 


3352 


„% A * 
4 oben 
3 2 
* — 
1 


. OSD RN 
C —— — — 


— ö üd.ù 2 
Gm I —_ 2 IG 
_— * 


a - 20 Io I o 
— . — 2 — —— c : - LP x 

SPE es 2 — — I SSIS ˙ or, 
A . = . ob i En — — — — — 
c IIENIIEOLY — — 8 
— — — - * > —— y 2 —— go. P 12 

— X == — — — __ — DEED: — a 
4 = 2 x Wy —_ 4 * _ 7 * - 8 * 

> y D 6-12 r "IM... ORIEL _ Sf 2 * 
o = 


* 
11 
ow 
or” 
Wl 
As 
WA 
. 
74 
4 


10 


=+ = — 
— * 


INTRODUCTION. N 5 


water with which it is from time to time ple 
niſhed be cold, this will of courſe retard the pro- 
ceſs of cooking the meat. 

To form a juſt idea of the enormous waſte of 
fuel that ariſes from making water boil, and eva-. 
porate unneceſſary in culinary proceſſes, we have 
only to conſider how much heat is expended in 
the formation of ſteam. Now it has been proved 


by the moſt deciſive and unexceptionable experi- 
ments that have ever been made by experimental 
philoſophers, that if it were poſſible that the heat 


which actually combines with water, in forming 
ſteam, (and which gives it wings to fly up into the 
atmoſphere,) - could exiſt in the water, without 
changing it from a denſe liquid to a rare elaſtic 
vapour, this water would be heated by it to the 
temperature of red-hot iron. 

From the ſame data it is eaſy to hew, by com- 


putation, that if any given quantity of ice-cold 


water can be made to boil with the heat generated 
in the combuſtion of a certain quantity of any given 
kind of fuel, it will require more than five times 
that quantity of fuel to reduce that ſame quantity 
of water, — already boiling-hot, A to ſteam. 

Hence it appears, that in the formation of ſteam 
there is a great and unavoidable expence of heat ; 
but it does not ſeem probable that heat is expended 
or combined, in any of thoſe proceſſes by which 
food is prepared for the table,—except it be per- 


haps in baking ;—and as heat is immortal, — that is 


to ſay,—as it never dies, or ceaſes to exiſt; and 
| EY + as 


— 
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as its diſperſion may be prevented, or at leaſt 
greatly retarded, by various ſimple contrivances, it 
is not ſurpriſing, when we conſider the matter at- 
tentively, that moſt of thoſe proceſſes (in which 
nothing more ſeems to be neceſſary than that the 
food to be cooked ſhould be expoſed a certain time 
in a medium at a certain temperature) fhould be 


capable of being * with a very ſmall ex- 


pence of fuel. 

The quantity of heat, or rather the quantity of 
fuel, by which any given culinary proceſs may be 
performed, may be determined with much cer- 
tainty and preciſion from the reſults of experiments 
which have already been made. 


Suppoſe, for inſtance, it were required to com- 
pute the quantity of dry pine-wood (what in Eng- 
land is called deal) uſed as fuel, and burned in a 
_ cloſed fire-place, conſtrued on the moſt approved 
principles, to boil 100 lbs. of beef. And firſt we 
will ſuppoſe this beef to be in ſuch large pieces, 
that 3 hours of boiling, after it has been made hoil- 
ing-hot, are neceſſary to make it ſufficiently tender 
to be fit for the table: and we will ſuppoſe farther, 
that 3 lbs. of water are neceſſary to each pound of 
-beef ; and that both the water and the beef are at 
the temperature of 55 of Fahrenheit's thermome- 
ter (the mean temperature of the atmoſphere in 
England) at the beginning of the experiment. 

The firſt thing to be aſcertained is how much 
fuel would be required to heat the water and the 


beef baling-hot ; and then to ſee how much more 
9 . would 
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would be required to keep them boiling-hot three 5 
hours. 5 


And firſt for heating the water; —it has been 


ſhewn by one of my Experiments (No 20, Eſſay VI.), 
that 20 lbs. of water may be heated 180 degrees 
of Fahrenheit's thermometer with the heat generated 
in the combuſtion of 1 1b. of dry pine-wood. 


But it is required to heat the water in queſtion 
only 157 degrees; for its temperature being that 
of 555, and the boiling point 212, it is 212%— 
55 157 : and if 1 lb. of the fuel be ſufficient for 
heating 20% lbs. of water 180 degrees, it muſt be 
ſufficient for heating 23 lbs. of water 157 degrees 
—for 1577 is to 180 as 20, lbs. to 23 lbs. 

But if 23 Ibs. of water, at the temperature of 
55”, require 1 Ib. of dry pine-wood, as fuel, to 
make it boil, then 300 lbs. of water (the quantity | 


required in the proceſs in queſtion) would require 


127 lbs. of the wood to heat it boiling-hot. 
To this quantity of fuel muſt be added that 


| which would be required to heat the meat (1001bs. 
weight) boiling-hot. Now it has been found by 


actual experiment by the late ingenious Doctor 
Crawford, (ſee his Treatiſe on Animal Heat, ſecond 


edition, page 490,)—that. the fleſh of an ox re- 
quires leſs heat to heat it than water, in the propor- 


tion of 74 to 100; conſequently the quantity of 


beef in queſtion (100 lbs.) might be made botl- 


ing-hot with preciſely the ſame quantity of fuel as 
would be required to heat 74 lbs. of water at the 
ſame temperature to the boiling point. —And this 

quantity. 
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quantity in the caſe in queſtion would amount to 
to 34 Ibs. as wall be DUE” on Og the nen, 
tation. 
This quantity (31 lbs. ) ade to that before 
found, which would be required to heat the water 
alone, (=23 lbs.) gives 26x lbs. of dry pine-wood 
for the quantity required to heat 300 lbs. of water 
and 100 lbs. beef * at the een of 55”) 
boiling-hot. 


To eſtimate the quantity of fuel which would: 
be neceſſary to keep this water and beef boiling- 
hot 3 hours, we may have recourſe to the reſults of 
my experiments. In the Experiment, N* 25, (ſee 
Eſſay VI.) 508 lbs. of boiling-hot water were kept 
actually boiling - not merely kept boiling-hot) 
3 hours with the heat generated in the combuſtion 
of 4+ lbs. of dry pine- wood, — this gives 3385 lbs. 
of boiling-hot water kept boiling 1 hour with 1 lb. 
of the fuel; and computing from theſe data.— 
And ſuppoſing farther that a pound of beef re- 
quires as much heat to keep it boiling-hot any 
given time as a pound of water, it appears that 32 lbs. 
of pine wood, uſed as fuel, would be ſufficient 
to keep the 300 lbs. of water, with the 100 lbs. of 
beef in it, boiling 3 hours. This quantity of fuel 
(31 lbs.), added to that required to heat the 
water and the meat boiling-hot ( 26 lbs.), 
gives 294 lbs. of pine wood, for the quantity of 
fuel required to cook 100 lbs. of boiled beef. 

This quantity of fuel, which is, juſt about equal 
in elfect to 16 lbs. —or + of a peck of pit-coal, will 

doubt- 
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doubtleſs be thought a ſmall allowance for boiling 
100 lbs. of beef; but it is in fact much more than 
would be neceſſary merely for that purpoſe, could 
all the heat generated in the combuſtion of the 
fuel be applied immediately to the cooking of the 
meat, and to that purpoſe alone. Much the greateſt 
part of that which is generated is expended in 
heating the water in which the meat 1s boiled, and 


as it remains in the water after the Proceſs i is ended 
it muſt be conſidered as loſt. i Fel 
This loſs may, however, be prevented in a great 
meaſure; and when that 1s done, the expence of 
fuel in boiling meat will be reduced almoſt to no- 
thing. We have juſt ſeen that 100 lbs. of meat, 
at the mean temperature of -the atmoſphere in 
England, (5 5%) may be made boiling-hot with the 
heat generated in the combuition of 3+ lbs. of pine- 
wood ; and there is no doubt but with the uſe of 
proper means for confining the heat, this meat 
might be kept boiling-hot 3 hours, and conſe- 
quently be thoroughly done, with the addition of 
2 of a -pound of the fuel, making in all 4 lbs. of 
pine-wood, equal in effect to about 24 lbs. of pit- 
coal; which, according to this eſtimate, is all the 
fuel that would be abſolutely neceſſary os cooking 
100 lbs. of beef. E 
This quantity of fuel nol coſt in London leſs 
than one farthing and a half, when the chaldron of 
coals weighing 28 cwt. is ſold at 40 ſhillings. This, 
however, is the extreme or utme/t limit of the eco- 
| _ of fuel, r which it is abſolutely impol- 
ſible 
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fible to gd. It is even impoſſible in practice, to 
arrive at this limit, for the containing veſſel muſt 
be heated, and kept hot, as well as the meat: - 
but very conſiderable advances may be made to- 
wards it, as I ſhall ſhew hereafter. 

If we ſuppoſe the meat to be boiled in the uſual 
manner, and that 300 lbs. of cold water are heated 
expreſsly for that purpoſe, in that caſe the fuel 
required, amounting to 16 lbs. of coal, would coſt 
in London—(the chaldron reckoned as above) 
juſt 2 pence 14 farthings. But all this expence 
| ought not to be placed to the account of the cook- 
ing of the meat; by adding a few pounds of barley- 
meal, ſome greens, roots, and ſeaſoning, to the 
water, it may be changed into a good and whole- 
ſome ſoup, at the ſame time that the meat is 
boiled; and the expence for fuel (2 pence 12 far- 
things) may be divided between the meat boiled, 
(100 lbs.) and 300 lbs. or 374 gallons of ſoup. 

I am aware of the danger to which I expoſe my- 
ſelf by entertaining the public with accounts of 
facts, and of deductions from them which are cer- 
tainly much too new and extraordinary to be cre- 
dited, but on the ſtrongeſt proofs, while many of 
the arguments and computations I offer in their 
ſupport, however concluſive they may, and cer- 
tainly m/, appear to natural philoſophers and ma- 
thematicians,—are ſuch as the generality of read- 
ers will be tempted to paſs over without examina- 
tion ; but deeply impreſſed with the importance of 
| the 
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the object I have in view, I am determined to 


purſue it at all hazards. | 
My principal deſign in publiſhing theſe compu- . 


tations is to awaken the curioſity of my readers, 


and fix their attention on a ſubject, which how- 
ever low and vulgar i it has hitherto generally been 
thought to be, 1s, in tact, highly intereſting, and 
deſerving of the moſt ſerious conſideration. I wiſh 
they may ſerve to inſpire cooks with a juſt idea 


of the importance of their art, — and of the inti- 


mate connection there is between the various pro- 
ceſſes in which they are daily concerned, and many 
of the moſt beautiful diſcoveries that have been 
made by experimental philoſophers in the preſent 


28. : 


The advantage that would reſult from an appli- 
cation of the late brilliant diſcoveries in Philoſo- 


- phical Chemiſtry, and other branches of Natural 


Philoſophy and Mechanics, to the improvement of 
the Art of Cookery, are ſo evident, and ſo very 
important, that I cannot help flattering myſelf that 


we ſhall ſoon ſee ſome enlightened and liberal- 
minded perſon of the profeſſion take up the matter 


in earneſt, and give it a thoroughly Scienti ific in- 
veſtigation. ä | 
In what art or ſcience could improvements be 
made that would more powerfully contribute to 
increaſe the comforts and enjoyments of mankind ? 
And it muſt not be imagined that the ſaving of 


fuel is the only or even the moſt important ad- 
vantage 
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vantage that would reſult from theſe i inquiries : — 
others, of ſtill greater magnitude, reſpecting the 


manner of preparing food for the table, would pro- 
bably be derived from them. 


The heat of boiling water, continued for a 


ſhorter or a longer time, having been found by 
experience to be ſufficient for cooking all thoſe 
kinds of animal and vegetable ſubſtances that are 
commonly uſed as food ; and that degree of heat 


being eaſily procured, and eaſily kept up, in all 


places and in all ſeaſons; and as all the utenſils 
| uſed in cookery are contrived for that kind of heat, 
few experiments have been made to determine 
the effects of uſing other degrees of heat, and other 
mediums for conveying it to the' ſubſtance to be 
acted upon in culinary proceſſes. The effects of 
different degrees of heat in the ſame body are how- 
ever ſometimes very ſtriking, and the taſte of the 
ſame kind of food is often ſo much altered by a 
trifling difference in the manner of cooking it, that 
it would no longer be taken for the ſame thing. 
What a ſurpriſing difference, for inſtance, does 
the manner of performing that moſt ſimple of all 
culinary proceſſes, boiling in water, make on pota- 
toes! — Thoſe who have never taſted potatoes boiled 
in Ireland, or cooked according. to the Iriſh 

method, can have no idea what delicious food 
theſe roots afford when they are properly pre- 
pared. But it is not merely the te of food that 
depends on the manner of cooking it; its nutri- 
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tiouſneſs alſo, and its wholeſomeneſs, qualities itt 
more. eſſential if poſſible than taſte, are no doubt 


very nearly connected with it. 


Many kinds of food are known to be moſt del. 
cate and ſavoury when cooked in a degree of heat 


conſiderably below that of boiling water; and it is 
more than probable that there are others which 


would be improved by being expoſed in a heat 
greater than that of boiling water. 

In the ſea-port towns of the New Fagland States 
in North America it has been a cuſtom, time im- 
memorial, among people of faſhion, to dine one day 
in the week (Saturday) on /alt-f/h, and a long 
habit of preparing the ſame diſh has, as might 
have been expected, led to very conſiderable im- 
provements in the art of cooking it, I have often 
heard foreigners who have aſſiſted at theſe dinners, 
declare that they never taſted ſalt-fiſh dreſſed in 


ſuch perfection; and I well remember that the 
ſecret of cooking it is to keep it a great many 


hours in water that is 5% /calding hot, but which 
is never made actually to boil. 


I had long ſuſpected that it could hardly be . 
ſible that preciſely the temperature of 212 degrees 
of Fahrenheit's thermometer (that of boiling water) 
ſhould be that which is beſt adapted for cooking 
ell forts of food ;- but it was the unexpected reſult 
of an experiment that I made with another view, 
which made me particularly attentive to this 
ſubject. Peſirous of finding out whether it would 


* 
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be poſſible to roaſt meat in a machine I had con- 
trived for drying potatoes, and fitted up in the 
kitchen of the Houſe of Induſtry at Munich, I put 
a ſhoulder of mutton into it, and after attending to 
the experiment three hours, and finding it ſhewed 
no ſigns of being done, I concluded that the 
heat was not ſufficiently intenſe ; and deſpairing of 
ſucceſs, I went home, rather out of humour at my 
ill ſucceſs, and abandoned my ſhoulder of mutton 
to the cook maids. 


It being late in the evening, and the cook maids 
thinking perhaps that the meat would be as ſafe in 
the drying machine as anywhere elſe, left it there 
all night, When they came in the morning to 
take it away, intending to cook it for their dinner, 
they were much ſurpriſed to find it already cooked, 
and not merely eatable, but perfe&ly done, and moſt 
ſingularly well-taſted. This appeared to them 
the more miraculous, as the fire under the machine 
Vas gone quite out before they left the kitchen in 
the evening to go to bed, and as they had locked 
up the kitchen when they left * and taken away 
the key. 


This wonderful ſhoulder of mutton was imme- 
diately brought to me in triumph, and though I was 
at no great lofs to account for what had happened, 
yet it certainly. was quite unexpected; and when 1 
taſted the meat I was very much ſurpriſed indeed 
to find it very different, both in taſte and flavour, 
from any” 1 had ever taſted. It was perfectly 

o 2 | tender; 
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tender z but though it was ſo much done, it did not 


appear to be in the leaſt ſodden or inſipid; on the 


contrary, it was uncommonly ſavoury and high 
flavoured. It was neither boiled, nor roaſted, nor 
baked. Its taſte ſeemed to indicate the manner 
in which it had been prepared: that the gentle 
heat to which it had for ſo long a time been expoſed, 
had by degrees looſened the coheſion of its fibres, 


and concocted its juices, without driving off their 


fine and more volatile parts, and without waſhing 
away or burning and i rancid and 8 


rumatic its oils. 


Thoſe who are moſt likely to give their atten- 
tion to this little hiſtory will perceive what a.wide 
field it opens for ſpeculation and curious experi- 


ment. The circumſtances I have related, however 


trifling and unintereſting they may appear to many, 
ſtruck me very forcibly, and recalled to my 
mind ſeveral things of a ſimilar nature which 


had almoſt eſcaped my memory. They recalled 
to my recollection the manner juſt deſcribed in 
which falt-fiſh is cooked in America; and allo the 


manner in which /amp is prepared in the ſame 
country. (See my Eſſay on Food.) This ſubſtance, 


which is exceedingly palatable and nouriſhing 
food when properly cooked, is not eatable when 


fimply boiled. How many cheap articles may 
there be of which the moſt delicate and whole- 
ſome food might be prepared, were the art and 
the /cience of cooking them better underſtood ? 

* | But 
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- But I beg my reader's pardon for detaining 
him ſo long with ſpeculations which he may per- 
haps conſider as foreign to the ſubject I promiſed 
to treat in this Eſſay. To proceed therefore to 
thoſe inveſtigations which are more immediately 
connected with the conſtruction of Kitchen Fire- 


Places.— 
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O the imperfections of the Kitchen Fire-places now in 
common uſe, Objects particularly to be had in view 
in attempts Jo improve them. —Of the diſtribution of 
the various parts of the machinery of a Kitchen. — 
Of the method to be obſerved in forming the plan of 


a Kitchen that i is -to be * up, and in laying out 
the work. | 


” A* the principal obje& of this publication is to 

convey ſuch plain and ſimple directions for 
conſtructing Kitchen Fire-places and Kitchen 
Utenſils as may eaſily be underſtood, even by thoſe 
who are not verſed in philoſophical inquiries, and 
who have not had leiſure to examine ſcientifically 
the principles on which the propoſed i improvements 
are founded, I ſhall endeavour, in treating the 
ſubject, to make uſe of the plaineſt language, and to 
avoid as much as poſſible all obſtruſe and difficult 
inveſtigation. 
It will be proper to begin by taking a curſory view 
of Kitchen Fire- places, as they are now commonly 
conſtructed, and tò point out their defects; and ſhew 
what the objects are which ought principally to be 
had in view in attempts to improve them. 
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\ 


of the imperfedt ons of 1 the Kitchen Fire-places now in 


: common uſe. 


TRE great fault in the conſtruction and arrange- 
ment of the Kitchens of private families now in 
common uſe in moſt countries, and particularly in 
Great Britain and Ireland, (a fault from which all 
their other imperfections ariſe,) is, that they are not 
cloſed. The fuel is burnt in a long open grate 
called a kitchen. range; over which the pots and 
kettles are freely ſuſpended, or placed on ſtands; 

or fires are made with charcoal in ſquare holes, | 

called s, in a ſolid maſs of brick-work, and 
connected with no flue to carry off the ſmoke, over 
which holes ſtewpans or ſaucepans are placed on 
tripods, or on bars of iron, expoſed on every ide 

to the cold air of the atmoſphere. 

The loſs of heat and waſte of fuel in theſe 
Kitchens is altogether incredible; but there are 
other evils attending them, which are perhaps {till 
more important. All the various proceſſes in which 
fire is uſed in preparing food for the table are 
extremely unpleaſant and troubleſome in theſe 
Kitchens, not only on account . of the exceſſive 
heat to which thoſe are expoſed who are employed 
in them, but alſo and more eſpecially on account of 
the noxious exhalations from the burning charcoal; 
and the currents of cold air in the Kitchen, which 
are occaſioned by the ſtrong draft up the chimney. 
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It is ſufficient to have once been in a kitchen 
when dinner was preparing for a large company,. — 
or even merely to have met the cook coming 

ſweltering out of it, to be convinced that the buſi- 
neſs of cooking, as it is now performed, is both diſ- 
agreeable and unwholeſome: and it appears to me, 

that it would be no ſmall addition to the enjoy ments 
of thoſe who are fond of the pleaſures of the table 
to know that they were procured with leſs trouble 
and with leſs i injury to the health of thoſe who are 
employed in preparing them. add 

Another inconvenience attending open chimney 
Fire- places, as they are now conſtrued, is the great 
difficulty of preventing their ſmoking. In order 
that there may be room for all the pots and kettles 
which are placed over the fire, the grate, or kitchen- 
range, as it is called, mult be very long, —and in 
order that the cook may be able to approach theſe 
pots, &c. the mantle of the chimney is made very 
high ; conſequently the throat of the chimney 
is not only enormouſly large, but it is ſituated ver 
bigh above the burning fuel; both of which cir- 
cumſtances tend very much to make a chimney 
ſmoke, as I have ſhown in my Eſſay on Open 
Chimney Fire-places; and there does not appear 
to be any effectual remedy for the evil, without 


altering entirely the conſtruction of ſuch Fire- 
places. | | 
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Of the object particularly to be had in view in 
attempts to improve Kitchen Fire-places. 


Tun objects which x ought principally to be 
attended to in the DO EE of a kitchen, are the 


following : 


" 1, Each böller, kettle, and ſtewpan, ſhould 
have its ſeparate cloſed Fire-place. 
 2dly, Each Fire-place ſhould have its grate, 


on which the fuel muſt be placed, and its ſeparate 


aſh-pit, which muſt be cloſed by a door well fitted 
to its frame, and furniſhed with a regilter for regu- 
lating the quantity of air admitted into the Fire- 
place through the grate. It ſhould alſo have its 
ſeparate canal for carrying off the ſmoke into the 
chimney ; which canal ſhould be furniſhed with a 
damper. By means of this damper and of the 
aſh-pit door regiſter, the rapidity of the combuſtion 
of the fuel in the Fire-place, and conſequently the 


Tapidity of the generation of the heat, may be re- 


gulated at pleaſure. The economy of fuel will 
depend principally on the proper management of 
theſe two regiſters. 
Za, In the Fire-places for all boilers and 
ſtewpans which are more than eight or ten inches 


in diameter, or which are too large to be eaſily re- 
moved with their contents with the /trengtiPof one 


hand, an horizontal opening juſt above the level of 
: | | | the 
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the grate muſt. be made for introducing the fuel 
into the Fire- place; which opening mult be nicely 
cloſed by a fit ſtopper, or by a double door. In 
the Fire-places which are conſtrued for ſmaller 
ſtewpans this opening may be omitted, and the 
fuel may be introduced through the ſame opening 
into which the ſtewpan is fitted, by removing the 
ſtewpan occaſionally for a moment for. that 
purpoſe. 13 
4thly, All portable bailers 9 ſtewpans, and 

eſpecially ſuch as muſt often be removed from their 
| Fire-places, ſhould be circular, and they ſhould be 
ſuſpended in their Fire- places by their circular rims; 
but the beſt form for all fixed boilers, and eſpecially 
ſuch as are very large, is that of an oblong ſquare, 
and all boilers, great and ſmall, ſhould rather be 
broad and ſhallow than narrow and deep. 
A circular form is beſt for portable boilers, on 
account of the facility of fitting them to their Fire- 
places; and an oblong ſquare form is beſt for 


large fixed boilers, on account of the facility of 


_ conſtructing and repairing the ſtrait horizontal flues 
under them and round them, in which the flame 
and ſmoke by which 2 are heated is made to 
circulate. | 

When large boilers are ſhallow, me when their 
bottoms are ſupported on the tops of narrow flues, . 
the preſſure or weight of their contents being ſup» 
ported by the walls of the flues, the metal of which 
the boiler is conſtructed may be very thin, which 
Wr not only diminiſh * much the firſt coſt of the 


boiler, 
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boiler, but will alſo: greatly contribute to its dura- 
bility ; for the thinner the bottom of a boiler is, 
the leſs it is fatigued and injured by the action of 
the fire, and the longer of courſe it will laſt 
which is a curious fat, that has hitherto been too 
little known, or not enough attended to in the 
conſtruction of large boilers. 

"'sthly, All boilers, great and ſmall, ſhould be TY 
viſhed! with covers, which covers ſhould be con- 
ſtructed in ſuch a manner, and of ſuch materials as 
to render them well adapted for confining heat. 


Thoſe who have never examined the matter with 


attention would be aſtoniſhed on making the expe- 
riment to find how much heat is carried off by the 
cold air of the atmoſphere from the ſurface of hot 
liquids, when they are expoſed naked to it, in 
boilers without covers: but in culinary proceſſes it 
is not merely the loſs of heat which is to be con- 
ſidered; — a great proportion of the finer and more 


rich and ſavoury particles of the food are alſo car- 


Tied off at the ſame time, and loſt, which renders 


| It an object of ſerious i importance to N an 1 effec- 


me 


tual remedy to this evil. 
As heat makes its way through wood. Res great 


difficulty, and very flowly, there would perhaps be 


no ſubſtance better adapted for conſtructing covers 
for boilers than it, were it not for the perpetual 


changes in its form and dimenſions which are oc- 


caſioned by alternate changes of dryneſs and moiſ- 


ture, but theſe alterations are ſo conſiderable, and 


| _ effects ſo difficult to be counteracted, eſpe- 


_ 


@ 5 
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cially when the form of the cover is circular, 
that for portable boilers, and for ſtewpans and 
ſaucepans, I ſhould prefer covers made of thin 
ſheets of tinned iron, or of tin as it is commonly 
called. Theſe covers (which mult always be made 
double) have already been particularly — in 
my Sixth Effay. 
Though boilers and ſtewpans ſhould never os 

uſed naked over an open fire, or otherwiſe than in 
cloſed Fire- places, yet it is not neceſſary in fitting 
up a kitchen to build as many ſeparate Fire- places 
as it may be proper to have boilers, ſtewpans, 
and ſaucepans; for the ſame Fire- place may be 
made to ſerve occaſionally for ſeveral boilers or 


ſtewpans. Thoſe however that are uſed in the 


ſame cloſed Fire- place muſt be all of the ſame dia- 
meter; and in order that their capacities may be 
different, they may be made of different depths. 
As in the hurry of buſineſs in the kitchen, one 
ſtewpan or boiler might eaſily be taken for another, 
were their diameters to vary by only a ſmall dif- 
ference, and were they not diſtinguiſhed by marks 
or numbers; to prevent theſe miſtakes their dia- 
meters, expreſſed in inches, ſhould be marked on 
ſome conſpicuous part; on their handles for in- 
ſtance, or on their brims, and alſo on their covers; 
and their Fire- places ſhould be marked with the 
{ame number. 

To guard ſtill more effeQtually againſt all mit. 
takes reſpecting the ſizes of theſe utenſils, and 


* „ Funn, to which they belong, the dif- 
ference 
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— of the diameters of two boilers or ſtew- 
| pans ſhould never be leſs than one whole inch. In 


ſeveral private kitchens that have been conſtructed 
on my principles, their diameters have been made 


to vary by two. inches, that is to ſay, they have 


been made of 6, 8, to, 12, and 14 inches in 


diameter; and in order that thoſe of the ſame di- 
ameter might be of different capacities, hoy were 


made of three different depths, namely, 2, 2, and 
+ their diameter in depth. Not only the numbers 
which ſhew their diameters, but the fractions alſo 


which expreſs their depths are marked on their 


handles, or on their brims. 

The ſize of a private kitchen, or the number An 
fize of its ſeparate cloſed Fire- places, and of its 
boilers and ſtewpans, muſt be regulated by the 
fize of the family, or rather by the ſtyle of living ; 
for where ſumptuous entertamments are occaſion- 
ally provided for large companies, the kitchen 
muſt be ſpacious, and its arrangement complete, 
however ſmall the family may be, or however 
moderate the expences of their table may be in 


their ordinary courſe of living in private. 


Vet when kitchens are fitted up on the princi- 
ples J am deſirous of recommending, neither the 
ſize of the kitchen, nor the number or dimen- 
fions of its utenſils, will occaſion any addition to 


the table expences of the family in their ordinary 
_ courſe of living when they have no company, which 
is an important advantage that theſe kitchens have 


over thoſe on the common conſtruction. 


In 
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In large kitchens with open Fire- places, the 
kitchen range being wide and very roomy, an 
enormous quantity of fuel is ſwallowed up by it, 
even when only a very ſmall quantity of food is 
provided; but this unneceffary waſte is completely 
prevented by cooking in boilers and ſtewpans _ 

perly fitted into ſeparate cloſed Fire-places. 

More fuel is frequently conſumed” in a kitchen 
range to boil a tea-kettle, than, with proper ma- 
nagement, would be ſufficient to cook a dinner for 
"0 19 0 men. | | POR 


of the difributin of the various parts of” the 
"RP: of a litchen. 


| Twover the Mens! conftraBion of the Fire- 
places, and the means employed for confining and 
directing the heat generated in the combuſtion of 
the fuel, (ſubjeQts which have been thoroughly 
inveſtigated in my Sixth Eſſay,) — are matters of 
the firſt concern in the fitting up of a kitchen, yet 
theſe are not all that require attention; the diſtri- 
| bution of the various parts of the machinery is a 
matter of conſiderable importance, for a good ar- 
rangement of the different inſtruments and utenſils; 
— of the boilers—ovens—roaſters, &c. — will tend 
very much to facilitate the buſineſs of cooking, 
and conſequently to put the cook in good humour; 
which is certainly a matter of ſerious importance. 


Cooks 


— 
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| "Cooks. in general are averſe to all new inven- 
Gang, and this is not ſurpriſing, and ought by no 
means to be imputed to them as a fault. Accuſ- 
tomed to work with their own tools,- they naturally 
feel awkward and embarraſſed when others are put 
into their hands; and to this we may add, that 
there is always a degree of humiliation felt by 
thoſe who, after having been accuſtomed to con- 
fider themſelves, and to be conſidered by others, as 
maſters of their profeſſion, are required to learn 
any thing new, or to do any thing in any other 
manner than that in which they have always been 
- accuſtomed to do it, and in the performance of 
which they have always acquired praiſe. It will not 
however be difficult to convince thoſe of the pro- 
feſſion who are poſſeſſed of a good underſtanding, 
and are above low and vulgar prejudices, that the 
alterations propoſed will moſt certainly meet with 
. their approbation, when they become better acquainted 
6 | with them. 
_ The diſtribution ak the parts of a kitchen muſt 
; alas depend ſo much on local circumſtances, 
that general rules can hardly be given reſpecting it; 
the principles, however, on which this diſtribution . 
ought in all caſes to be made, viz. convenience to 
the cook, — cleanlineſs, — and ſymmetry, —are 
ſimple, and eaſy to be underſtood; and in the ap- 
plication of them, the architect will have a good op- 
portunity of * his i W and OW 
his taſte. 
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8 Should he deletions to conſult the cock in 
making theſe arrangements he will do ann | 
more accounts than one. 

Though the ſmoke from the Fire-places of the 
boilers may be conveyed almoſt to any diſtance in 
horizontal canals, yet it will in moſt caſes be adviſ- 


aꝛzuble to place the boilers near the chimney ;z—and 


it will in general, though not always, be beſt to 
place them all in one range, or rather i in one maſs 
of brick-work. 


Of the method of forming a plan of a Kitchen that is 
60 be fitted up; and laying out the work. © 


e the plan of a kitchen which it is in- 
tended to fit up is made, an exact plan muſt be 
procured of the room in which it is to be con- 
ſtructed, in which plan all the doors and windows 
mult be diſtinctly marked, and alſo the Fire- place, 
if there be one in the room, and the chimney. 
The number and the dimenſions muſt likewiſe be 
known of all the boilers and ſaucepans which are 

to be fitted up in the brick-work. 

Ihe readieſt way of proceeding in making a plan | 
or drawing of the machinery of a kitchen is to 
form it on the plan of the room; and in doing 
this the work will be much facilitated by the fol- 
lowing very ſimple contrivance. 

vor. 11 "0 Cut 


i 
8 
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Cut out of thick paſteboard, detached pieces to 


repreſent the boilers, — ſaucepans, — roaſters, — 


ovens, &c. which are to be fitted up in the brick- 
work, and placing theſe in different ways on the 
plan of the room, ſee in what manner they can beſt 
be diſpoſed, or arranged. As theſe models (which 
muſt be drawn to the ſame ſcale as that uſed in 
drawing the plan of the room) may be moved about 
at pleaſure, and placed in an infinite variety 
of different poſitions in regard to each other, 
and to the different parts of the room; the 


effect of any propoſed arrangement may be tried 


in a few moments, in a very ſatisfactory man- 
ner, without expence, and almoſt without any: 
trouble. oy 

To facilitate ſtill more theſe preliminary trials 
with thefe models of the boilers, &c. ſeveral flips of 
paſteboard, equal in width to the diſtance at which 
one boiler ought to be placed from the other in the 
brick-work, meaſured on the ſcale of the plan, 
ſhould be provided and uſed in placing the models 
of the boilers at proper diſtances from each other. 
This diſtance in fitting up or ſetting kitchen boilers 
and ſaucepans, I have commonly taken at the width 
of a brick, or 45 inches, and I have allowed the 


fame ſpace (41 inches)—for the diſtance of the 
ſide of the boiler from the outſide or front of the 
| maſs of the brick-work in which it is ſet. When 


this point is ſettled, (that reſpecting the diſtance 
which ſhould be left between the boilers,)- the 
. arranging 
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arranging of the paſteboard models of the boilers 
on the plan will be perfectly ealy,. 


As ſoon as the diſtribution of the various boilers, 
&c. is finally ſettled, a ground plan of the whole 
of the machinery ſhould be traced on the plan of 
the room; and a ſufficient number of ſections and 
elevations ſhould be drawn to ſhow the ſituations, 
forms, and dimenſions of the Fire- places, and of all 
the other parts of the apparatus. 

When this is done, —and when the boilers and 
the materials for building are provided, and every 
thing elſe that can be wanted in fitting up the 
kitchen is in readineſs, the architect or amateur 
may proceed to the laying out of the work. 

As this will not be found to be difficult, and as 
it 1s really a moſt amuſing occupation, I cannot 
help recommending it very earneſtly to gentlemen, 
and even to ladies,—to . and direct theſe 
works. 

don't know what opinion others may entertain 
of theſe amuſements, but with regard to myſelf 
Iown that I know of nothing more intereſting than 
the planning and executing of machinery, by which 
the powers of Nature are made ſubſervient to my 
views; — by which the very elements are bound as 
it were in chains, and made to obey my deſpotic 
commands. And not my commands alone, but 
thoſe of all the human race to whoſe neceſſities and 
- comforts they are made the faithful and obedient 
miniſters ! 
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"The firſt thing to be done in laying out the ich; 
when a kitchen is to be fitted up, is to draw with, 


red or white chalk, or with a coal, a ground plan of 
the brick-work, of the full ſize, on the floor or 


pavement of the room. When the kitchen is 
neither paved nor floored, this drawing muſt of 
courſe be made on the ground. -In this drawing, 


the aſh-pits, and the paſlages leading to them muſt 


be marked, and when the aſh-pit is to be ſunk into 
the ground, that is the firſt thing that muſt be 


executed. 


As ſoon as this nd A is Ken out, the 
aſh-pit doors ſhould all be placed, and the foung- | 
ations of the brick-work laid. 

To afliſt the bricklayer, and prevent his making 
miſtakes, ſeveral ſections of the brick-work of the 


full ſize, and particularly ſections of all the boilers, 


repreſented as fixed in their Fire- places, ſhould be 
drawn on wide boards, or on very large ſheets of 
paper,—or they may be drawn with charcoal or 
red chalk on the ſides of the room. Theſe ſections 
of the full ſize, where the bricklayer can readily 


take meaſure ot the various parts of the work to be 


performed, will be found very uſeful. 

Before I proceed to give a more particular and 
minute deſcription of the various Kitchen Utenſils 
and other machinery which will be recommended, 
I ſhall lay before my reader an account, illuſtrated 
by drawings, of ſeveral complete kitchens that have 
already been conſtructed under my direction. 1 
have been induced to adopt this method in treating 

| my 
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my ſubject, from an opinion that the directions 
which ſtill remain to be given reſpecting the con- 
ſtruction of Kitchen Fire-places, and of Kitchen 
Utenſils, will more eaſily be underſtood when a 
general idea ſhall have been formed of ſome of 


thoſe kitchens which have already been conſtructed 
on the principles eme 
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CHAP. Il 

Detailed accounts, illuſtrated b y correct plans, of va- 
rious Kitchens, public and private, that have 
already been conſtructed on the Author”s principles, 
and under his immediate direction. 


O0 of the moſt complete kitchens I have ever 
yet cauſed to be conſtrued is, in my opinion, 
that belonging to Baron de Lerchenfeld at Munich, 
and although its general form and the diſtribution 
of the machinery are very different from any thing 
that has been ſeen in this country ;—ſo different 
that I ſhould, perhaps, doubt whether it would be 
prudent at the firſt outſet to recommend their 
adoption and exact imitation; yet, as this kitchen 
has been found to anſwer remarkably well; even 
to the entire ſatisfaction of the cook, who began 
' however by entering his formal proteſt againſt it, I 
have thought it right to lay the following deſcrip- 
tion of it before my readers. Thoſe who are 
alarmed at the novelty of its appearance will be ſo 
good as to recolle& that much may be done, as 
will hereafter be ſhown, by way of accommodating 
the plan to the idea of thoſe to whom it is too new 
Not to 1 extraordinary and uncouth. 
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Doſtription of a Kitchen in the Houſe of BARON DE | 


LERCH INI ELD af MUNICH. 


PLATE L 


Fig. 1. This Plate. ſhows a perſpective view 
of the Kitchen Fire. place ſeen nearly in front. The 
maſs of brick-work in which the boilers and ſauce- 
pans are ſet, projects out into the room, and the 
ſmoke is carried off by flues that are concealed in 
this maſs of brick-work, and in the thick walls of 
an open chimney Fire- place which, ſtanding on it, 
on the farther ſide of it, where it joins to the ſide 
of the room, is built up perpendicularly to the 
ceiling of the room. At the height of about 
twelve or fifteen inches above the level of the 
mantle of this open chimney Fire-place, the fepa- 
rate canals for the ſmoke concealed in its walls 
end in the larger canal of this Fire-place, which 
laſt-mentioned larger canal floping backwards, 
ends in a neighbouring chimney which carries off 
the ſmoke through the roof of the houſe into the 

atmoſphere. 
An horizontal ſection of this open chimney 
Fire-place, at the level of the upper ſurface of the 
maſs of brick- work on which it ſtands, may be 
ſeen Plate III. fig. 5. In this ſection the vertical 
| canals are diſtinctly marked, which carry off the 
ſmoke from the boilers into the chimney, as alſo 
the {toppers which are occaſionally taken away to 
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; remove the ſoot, when theſe canals are cleaned. 


Theſe ſtoppers, which are made of earthen ware 


burnt like a brick or tile, are eight inches long, 
fix inches wide, and three inches thick, and on their 


outſides they have two deep grooves that form a 
kind of handle for taking hold of them. When 
they are fixed in their places, their joinings with 
the door-way into which they are fitted are made 
tight by filling up the crevices with moiſt clay. 
The canals are cleaned by means of a ſtrong cy- 
lindrical bruſh, made of hogs briſtles fixed to a 
long flexible handle of twiſted iron wire. 
The open chimney Fire-place was conſtructed 
in order that an open fire might be made on its 
hearth, (which, as appears by the plan, is on a 
level with, or is a continuation of the top or upper 
ſurface of the maſs . of brick-work in which the 
boilers are ſet,) ſhould any ſuch fire be wanted; 
but the fact is, that although this kitchen has been 
in daily uſe more than five years, it has not yet 
been found neceſſary to light a fire in this place. 
When any thing is to be fried or broiled, the 
cook finds it very convenient to perform theſe 


proceſſes of cookery over the two large ſtoves that 


are placed in the front of this open Fire-place ; as 
the diſagreeable vapour that riſes from the frying- 


pan or from the gridiron, goes off immediately by 


the open chimney : and theſe ſtoves ſerve likewiſe . 
occaſionally for warming heaters for ironing, and 
alſo for burning wood to obtain live coals for 


warming beds, or for — up a ſmall fire for 
— 
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boiling a tea · kettle, or for warming any thing that 
is wanted in the family. When this fire is not 
wanted, the regiſter in the aſh-pit door is nearly 
_ Cloſed, and the top of the ſtove is covered with a 
fit cover of earthen-ware, by which means the fire 
is kept alive for a great length of time, almoſt 
without any conſumption of fuel ; and may at any 
time be revived and made to lirik briſkly in leſs 
than half a minute, merely by admitting a larger 
current of freſh air. 
The convenience in a family of being able to 
have a briſk fire in the kitchen in a moment, when 
wanted, and to check the combuſtion in an inſtant, 
without extinguiſhing the fire, and without even 
cooling the Fire-place, when the fire is no longer 
wanted, can hardly be conceived by thoſe who 
have not been uſed to any other methods of mak- 
ing and keeping up kitchen. fires than thoſe com- 
monly uſed in the kitchens in Great Britain. 
It will certainly be confeſſed that neither ſcience 
nor art has done much either for ſaving labour or 
for ſaving expence,—either for convenience, com- 


fort, cleanlineſs, or economy in the invention and 


management of a kitchen range. 

Before I proceed to explain more minutely the 
different parts of this kitchen, it may be uſeful to 
give a general idea of the whole of it, taken to- 
gether. | 
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PLATE I 


Fig. 2. This figure ſhows a front view, or. 
more ſtrictly ſpeaking, an elevation of this kitchen. 
Jn this plan the aſh-pit doors with their regiſters 
are diſtinctly ſeen ; and alſo the ends of the earthen 
ſtoppers which cloſe the openings into the Fire- 
places * of four of the principal boilers. The 
covers of the principal boilers f, as alfo of ſeveral 
of the ſtewpans, are ſeen above the level of the 
upper furface of the maſs of brick- work. ö 
The height of this maſs of brick-work 2 5, 
meaſured from the floor or pavement of the 
Kitchen, i is juſt three feet. 
Fig. 3- This figure ſhews an horizontal ſection 
of the maſs of brick-work in which the boilers, &c. 
are ſet, taken at the level of the horizontal flues, 
that carry off the ſmoke from the boilers, ſtew- 
pans, and ſaucepans, into the vertical canals which 
convey it into the chimney. 
The ſmoke from three of the btb boilers, 
ſituated on the left-hand, is carried by ſeparate 
canals to a. circular cavity, over which a large 
ſhallow boiler is placed, in which water is heated 


* For a particular account of theſe 8 ſee Þ..30-—138, 
and Plate I. figures 6, 7, and 8, Eſſay VI, + 
+ For an account of theſe covers, ſee p. 18—187. and Plate I, 


figures 1 and 2, axed VI. | 
(by 


4 
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(b this ſmoke) for the uſe of the kitchen, and 
more eſpecially for waſhing the plates and diſhes. 
This boiler is diſtinctly ſeen with its wooden cover, 
(conſiſting of three pieces of deal united by two 

pairs of hinges) in the figure 5, Plate III. 5 
I be five Fire- places on the left-hand fide of the 
maſs of brick- work are repreſented without their 
circular grates, and the eight Fire- places that are 
| ſituated on the right-hand, are ſhown with their 
circular grates in their places *. 

The Fire. places of the four largeſt boilers, which 
are ſituated in front of the brick-work, haye dqors 
or openings, cloſed with ſtoppers, for introducing 
fuel into theſe Fire-places, and three of theſe open- 
ings are repreſented in the plan as being cloſed by 
their ſtoppers ; while the fourth (that ſituated on 
the right hand) is ſhown open, or without its 

ſtopper. 

As all the reſt of the Fire- places (or ſtoves as 
they would be called in this country) are without 
any lateral opening for introducing the fuel, when 
any fuel is to be introduced into one of theſe Fire- 
Places the ſtewpan or ſaucepan muſt be removed 
for a moment for that purpoſe. . | 

It will be obſerved that ſeveral of the horizontal 
canals that carry off the ſmoke from the boilers are 
divided. into two nchen which unite at a _ 


* For a particales deſcription of theſe circular grates, ſee p. 41 | 
187. and Plate I. figure 3 and 4, In Great Britain theſe grates may 
be made very cheap of caſt iron. 

0 diſtance 
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diſtance from their Fire- places ;—this contrivance is 
very uſeful, eſpecially for cloſed Fire-places that 
are without flues under the boilers, as it occafions 
the flame to divide under the bottom of the boiler, | 
and to play over every part of it in a thin ſheet. 
The reaſon why flues were not made under theſe 
boilers was to render it poſſible to uſe occafionally 
ſeveral boilers of different depths in the ſame Fire- 
place; a convenience of no ſmall importance in 
the kitchen of a private gentleman, who ende | 
gives dinners to large companies. 
It will be perceived that in the Fire-places of all 
the ſtewpans and ſaucepans there are circular 
flues which oblige the flame to make one complete 
turn round the ſides of the veſſel, before it goes off 
into the horizontal canal; but I am far from being 
ſure that the faving of fuel, ariſing from this peculiar 
arrangement, is ſufficient to counterbalance the loſs 
of that great convenience that reſults from being 
able to uſe indifferently ſtewpans and ſaucepans of 
different depths in the ſame ſtove, which cannot be 
obtained while theſe circular flues remain” 
They will indeed be rendered unneceſſary, pro- 
vided that the flame be made to divide under the 
bottom of the veſſel, (which may be done by 
cauſing it to enter the horizontal canal by two 
oppolite openings,) and provided that this canal be 
furniſhed with a good damper, - WHICH ovcnT 
NEVER TO BE OMITTED. Although, to avoid the 
confuſion that is apt to reſult from the delineation 
- | | | "at 
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of amide. of different objects in the ſame draw 
ing, the dampers to the canals are all omitted in 
theſe plans, they muſt on no account be left out in 

practice; for they are of ſuch importance, that there 
is no poſſibility of managing fires properly without 
them: and as it is of very little importance 
whether they be placed near the fire or far from it, 
or what is their form, provided they be ſo con- 
ſtructed as to diminiſn at pleaſure, and occaſionally 


do cloſe entirely the canal by which the ſmoke 


makes its eſcape, it is not neceſſary for me to 
give any particular directions how they are to 
be made: indeed their conſtruction is ſo very 


1 ſimple, and ſo generally known, that it would be 


quite ſuperfluous for me to exlarge on that 
ſubject. 

The dotted. 7 leading from the FA of the 
brick-work to the Fire-places ſhow the poſition. and 
dimenſions of the aſh-pits. 

The whole length = the maſs of i 
from A to B is eleven feet, and its width from 
A to C is ſeven feet four inches. The ſpace it 
occupies on the ground may be conceived to con- 
fiſt of ſix equal ſquares of forty- four inches each, 
placed in two rows of three ſquares each; theſe 
two rows being joined to each other by their ſides, 
and forming together a parallelogram. And in 
laying out the work when a kitchen is to be fitted 
up on the plan here deſcribed, it will always be beſt 


to begin by actually drawing. theſe fix ſquares on 
| the 
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the floor of the kitchen. Nearly the whole of the 
middle ſquare of the back row is occupied by the 
open chimney Fire-place, and by its thick hollow 
walls; and the greater part of the middle ſquare of 
the front row is left as a paſſage for the cook 
to come to the open chimney Fire- place, or rather 
to the ſtoves that are ſituated near it. N 


'* 


PLATE IM. 


ff 


Fig. 4. This figure, «hich repreſents a verticat 
ſection of the maſs of brick-work through the 
centres of the Fire-places of the four principal 
boilers, is chiefly deſigned to ſhow the conſtruction 
of thoſe Fire- places, and alſo that of the boilers. 
Sections of the circular grates on which the fires 
are made to burn under the boilers are here repre- 
| ſented, and alſo ſections of the aſh-pits, and of the 
contractions of the Fire-places immediately below 
the grates *; and in one of the Fire-places, which 
is ſhown without its boiler, the openings of the 
branched canal by which the ſmoke goes off hori- 
Zontally towards the chimney, are alſo marked. 
Fig. 5. This figure ſhows a bird's-eye view of 
the upper ſurface of the brick-work, with all the 
boilers and ſaucepans in OT pee except one; 
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three of the principal boilers and one ſaucepan with 
their covers on; and the reſt of them without their 
covers. It likewiſe repreſents an horizontal ſection 
of the open chimney Fire-place, four inches above 
the level of the top of the maſs of brick-work in 
which the boilers and ſaucepans are ſer. 

It is to be obſerved, that all the boilers, flewpunky 
and faucepans, are fitted into circular rings of iron, 
which are firmly fixed to the brick- work; and that 
they are ſuſpended in their Fireilaies by theit 
circular rims. All the ſtewpans and ſaucepans, that 


are not too large to be lifted with their contents in 


and out of their Fire-places with the ſtrength of one 
band, have iron handles attached to their circular 
rims ; but the four principal boilers, which are too 
large to be managed with one hand, have each two 
rings fitted to their rims. Theſe handles and rings 

are fo conſtructed, that they do not prevent the 
ſaucepans and boilers from fitting the circular open- 
ings of their Fire-places ; neither do they prevent 

their being fitted by their own circular covers. 


It will doubtleſs be obſerved, that the four prin- 
cipal boilers ſhown in fig. 4. belonging to the 
kitchen I am now deſcribing, differ but very little in 
form from the boilers in common uſe, and con- 
ſequently that they are conſiderably deeper in 
proportion to their width than they ought to be, in 
order that the heat generated in the combuſtion 
of the fuel might act upon them ta the greateſt ad- 
vantage; but it is to be remembered that to each 
ol theſe Fire-places there are other ſhallower boilers 

that | 
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that are uſed occaſionally, which do not appear in 
theſe plans. There is however one advantage 
attending deep. boilers, to which it may in. ſome 
caſes be uſeful to pay attention, and that is, that 
they economize pace in a kitchen; and when their 
Fire-places are properly conſtrued, and above all 
when they are furniſhed” with good regiſters and 
dampers, the additional quantity of fuel they will 
require will be too trifling to be conſidered. ' The. 
walls of their Fire-places will abſorb more heat in 
the beginning, but who knows but that the greater 
part of this heat may not afterwards be emitted in 
rays, and at laſt find its way into the boiler? I 
could mention ſeveral facts that have lately fallen 
under my obſervation, which ſeem to render this 
ſuppoſition extremely probable. —This however is 
not the proper place to give an account of them. 
As T have ſaid that no fire has yet been made in 
Fs open chimney Fire place of the kitchen I am 
deſcribing, it may, perbaps be aſked how this 
kitchen is warmed in cold weather. To this 
I anſwer, that it has been found that the maſs of 
brick-work is made ſufficiently hot by the fires that 
are kept up in it when cooking is going. on every 
day, to keep the room comfortably warm in the 
coldeſt weather. | 
mis anſwer will probably give riſe to another 
queſtion, which is ;—how we contrive to prevent 
the room from being much too warm in ſummer ? 
By opening one of the windows a very little, and 
by opening at the fame time the regiſter of a 
wooden 
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wooden tube or ſteam-chimney, which, riſing from 
the cieling of the room, ends in the open air; and 
which is always opened to clear the room of 
vapour when it is found neceſſary, and eſpecially ' 
when the victuals are taken out of the boilers, ot 
when any other operation is going on that occaſions 
the diffufion of a conſiderable quantity of ſteam. 
The oblong opening of this ſtearti-chimnhey may bè 
ſeen Plate I. Fig. 1. in the e at the ner hand 
corner of the room. as 

Near this corner of the room may likewiſs 
be feen a front view of the hither end of one large 
roaſter, and part of the front view of a ſmaller one 
ſituated by the ſide of it ; Hon with their: ——_ 
Fire- place doors. 


The Fire- place door of the her to as alſo - 


both its blow-pipes are repreſented as being open 
but the aſh-pit door of this toaſter is hid by the - 
maſs of brick-work in which the boilers are ſet. 
A particular account of theſe roaſters wilt be given | 


hereafter. - 
The dimenſions of the boi ers i in chis W are 

as follows: | e 
Wide at che brim. Deep. 


———ä— 


— —_— 


ö | Inches. Inches. 
One large boiler heated by ſmoke «26 $58 
Two large boilers - - - 16 26 
Two ditto uſed occaſionally in te 7 
Fire- places of the two boilers laſt 
mentioned -: © '6 „ 16: 4 
Two ſmaller boilers = - - - 12 12 F 
Two ditto fitted to the ſame Fire- places 12 6 


* 1 7 


iv 
n 
i 4 


The diameters of the ſtewpans and ſaucepans are 
12, 10, and 8 inches; and their depth is rn 
vqual to half their diameters, —_ {| | 

The fuel burnt in this kitchen is wood ; and the | 
billets uſed. are cut into _— of about ſix 


| inches. 


Common bricks were uſed. i in "the uteikn of 


ee WSN but care was taken to lay them in 


mortar compoſed; of clay and brickduſt, without 
any ſand, with only: a very ſmall teien of 
_ 

In this Kitchen; as alſo in that hi I am now 


by ad to deſcribe, the maſs of brick-work in which 


the boilers are ſet projects into the room from od 
middle a one 1 of 1 it. 


C1 
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| 1 IV. Fig. 6. This 3 repreſents the 
ground plan of the maſs of brick-work in which; the 
boilers are fixed, and the canals by which the ſmoke 
is carried off from the Fire- places into the Chimney. 
The ground covered by this maſs of brick- work, 
and by the area (y) between the boilers, may be 
conceived to be divided into ſix equal ſquares, of. 
43 inches, placed in two rows of three ſquares each. 


In the centres of four of theſe ſquares, namely, of 


thoſe which are ſituated at the -ends of the rows, 
are placed four large circular boilers. —The middle 


| 28 1 of the front row is chiefly occupied by the 


- 


1 ares 
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area which is left between the two front boilers ; 
and one half of the middle ſquare of the back 
Tow is occupied by an open Chimney Fire-place, 
in the thick walls of which no leſs. than ſix ver- 
tical flues are concealed, which carry off the 
ſmoke from the boilers and nenn into the 
Chimney. 5 
The ſmoke from the fire which heats the: large | 
boiler P, (which boiler is 324 inches in dia» 
meter,) on quitting its Fire-place, goes off in four 
ſeparate branches, which ſoon unite, and forming 
one canal, riſes up under the middle of the bottom 
of the neighbouring large boiler” Q—makes one 
complete turn under that boiler, and, paſſing from 
thence towards the centre of the maſs of brick-work;, 
circulates in canals divided into ſeveral branches 
under an iron plate that forms the bottom of an 
oven, which is ſituated under the hearth of the open 
chimney Fire-place. From under the bottom of 
this oven this ſmoke goes off obliquely, and, enter- 
ing the bottom of the vertical canal p, goes off 
into the Chimney. - The principal uſe of this oven 
is to dry the wood that is uſed as fuel in the 
Kitchen. The large boiler Q, that is heated by 
this ſmoke, is deſigned for warming water for the 
ule of the Kitchen, and for various other purpoles 
for which hot water is oY uſed in the 
Hoſpital. 


The boller P is orincipally uſed in preparing 
food for the children in the Hoſpital. | 


'E 2 The 
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The ſmoke from the fire which heats the boiler 
R, paſſing off in a canal which leads to the boiler 
8, there ſeparates, and paſſing round the ſides of 
the boiler 8, and under a ſmall part of its bottom, 
unites again, and paſſes off into the chimney by 

the vertical canal r. The heat in this ſmoke, 
though it is ſufficient to warm the water in the 


ne boiler 8, is not ſufficient to make it boil. In 
10 order that the contents of this boiler may occaſion · 
1 ally be made boiling hot, the boiler bas a ſmall 
* Fire- place of its own, ſituated immediately under 
of the middle of its bottom; and when the water in 
4 the boiler has been previouſly made warm by the 
1 ſmoke from the boiler R, a very ſmall fire. made 
4 1 under it, in its own ſeparate Fire- place, will make 
727 1 it boil. The ſmoke from this Fire- place goes off 
We by its own ſeparate canal into the vertical canal s, 
il ſo that it does not interfere at all with the ſmoke 


"Hit 
717 
RE 
FA 


2/4 
pil 
I 
_ 
Wi 
= 


from the Fire- place of the boiler R; and in con- 
ſequence of this arrangement, the heating of the 
boiler 8, by the ſmoke from this neighbouring 
Fire- place and by its own 2797 may be going « on at 
the ſame time: 

The fmoke from the ſmall: boiler To; at Cota 
the ſtewpans U and W, goes off immediately by 
feparate horizontal canals into their ſeparate vertical 
canals (74 and 20) that open into the chimney at 
the height of about 15 inches above the mantle of 
the open chimney Fire-place ; and all the vertical 
canals, by which the ſmoke goes into the chimney, 


are furniſhed with dampers. 
| 2 | E 1 The 
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The fide 5c of the maſs of brick - work is placed 
againſt the middle of one ſide of the Kitchen, 
which is a large room; and the walls of the open 
chimney Fire- place g 5 i are carried up perpen- 

dicularly to the cieling of the room. The hearth 
Imno is on a level with the top of the brick-- 
work in which the boilers are ſet. 1 

As the principal boilers are deep, in order to 
provide ſufficient room for them, and a ſufficient 
depth for their aſh-pits, the foundation of the qua- 
drangular maſs of brick-work a b cd was raiſed 
16 inches above the pavement of the Kitchen, and 
on the three ſides of the maſs of brick-work a , 
2 d, and dc, which project into the room, there 
are two ſteps, 8 inches in height each, which ex- 
tend the whole length of each of thoſe ſides; and 
for greater convenience in approaching the boilers, 
the uppermoſt ſtep is made two feet wide, and the 
area y is on a level with the top of this wide ſtep. 
The aſh-pir doors of the principal boilers are placed 
in the front of this ſtep, and the bottoms of the 
paſſages or door. ways into their Fire- places by 
which the fuel is introduced, are ſituated juſt on a 
level with its upper ſurface. 

The maſs of brick-work in which the boilers 
are placed, is 10 feet ꝙ inches long, and 8 feet 2 
inches wide; and it is elevated to the height of 
about 3 feet 2 inches above the top of the upper 
broad ſtep, by which it is ſurrounded on three a 

. on which it n to n. 
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n IV. Fig. 7, and Pl. ATE V. Fig. 8 and 9; 
res the plans and ſections of this Kitchen. 
Fig. 7. repreſents the ground plan of the 
brick-work in which the boilers, &c. are ſet, or 
rather an horizontal ſection of the brick-work at the 
level of the Fire- places, and of the canals for carry- 
ing off the ſmoke. In this Kitchen the fires are 
not made on circular iron- grates, as in that juſt 
deſcribed, but the fuel is burnt on grates or bars 
compoſed of bricks ſet edgewiſe, as may be ſeen 
by the plans. (See & 5 ö, &c. Fig. 72) 
The two principal boilers (/ 1, Fig. 9. y are 
quadrangular, each being 3 feet long, 2 feet wide, 
and fifteen inches deep, ' furniſhed with wooden 
covers moveable on hinges ; and they are both 
heated by one fire. That which is ſituated in the 
front of the brick-work, and immediately over the 
fire, is uſed for making ſoup ; while the other, 
which is placed very near it, and on the ſame level, 
is uſed for boiling meat, potatoes, greens, &c. in 
ſteam. A ſmall quantity of water (about an inch 
in depth) being put into the ſecond boiler, the 
ſmoke from the firſt, which paſſes in flues under the 
ſecond, ſoon cauſes this water to boil, and fills the 
boiler with hot ſteam.” The ſteam from the firſt 
boiler 1 is alſo carried © into has ſecond by means of a 

e 5 tube 
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tube about 4 of an inch in diameter, furniſhed 
with a cock, which forms a communication between 
the two boilers juſt below the level of their brims. 
This tube of communication is not nen in 1 
Plates. 
The ſmoke 0 WY the covond boiler, 
bu up obliquely to the level of the top of the 
mas of brick-work in which the before-mentioned 
| boilers are ſet, and then circulates under a qua- 
drangular copper veſſel, (expreſſed by dotted lines 
at A, Fig. 8,) 27 inches long, 19 inches wide, and. 
20 inches deep, deſtined for containing warm 
water for the uſe of the Kitchen. As this veſſel 
ſtands higher than the tops of the boilers, it is 
found to be very convenient for filling them with 
water; and as this water is kept warm by the 
ſmoke, this arrangement produces a conſiderable 
economy of fuel as well as of time. The water is 
drawn off from this veſſel, for uſe, by means of 
a braſs cock, which is not expreſſed in the draw- 
ing; and it is ſupplied with water from a neigh- 
bouring reſervoir, the entrance of the water being 
regulated by a regulating cock, or valve, farin 
with a ſwimming ball. 

The ſmoke, after it has circulated in flues undi 
this veſſel, goes off into a vertical canal which con- 
ducts it into the chimney. This vertical canal, to- 
gether with three others deſigned for a ſimilar uſe, 
(ſee d d d d, Fig. 7, and Fig. 9,) are ſituated in 
the thick walls of an open chimney Fire-place, 
(2, Fig. 8,) the hearth of which is on a level with the 


RO of the maſs of brick-work in which the boilers 
| E 4 are 
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are ſet, An horizontal ſection of theſe four verti- 
cal flues, taken at the height of 3 inches above the 
level of the hearth; and alſo an horizontal ſection 
of - theibrick-work of a roaſting- machine, (B, Fig: 
8 and q, ) ſituated on the left of this open chimney 
Fire: place, are diſtinctly repreſented in the Figure g. 
_ Under the hearth of the Fire-place there is an 
open vault which ſerves as a magazine for fuel 
and in the front wall of the Fire-place, above the | 


mantle, juſt under the cieling of the room, there 


are two openings into the chimney, by which the 

ſteam that riſes from the boilers eſcapes into _ 

chimney and goes off with the ſmoke. 
The manner in which the flues are conſtructed 


under the different boilers, and the horizontal 


canal for carrying off the ſmoke from the round 
boilers into the chimney, are ſhewn in the fig. 7. 
The aſh- pit doors to the two principal round boilers, 
which are expreſſed by dotted lines, are oppoſite to 


E and F, Fig. 7. 
Ihe aſh-pit door belonging to the Fireplace of 


the large quadrangular boilers is ſituated oppoſite 
to G, Fig, 7. The reaſon why theſe aſh-pit doors 


were not placed immediately under their Fire- place 
doors is becauſe there was not room for them in 
that ſituation, owing to the pavement of the area 
between the boilers being raiſed one ſtep higher 
than the floor of the kitchen, which was done for 
the convenience of the Cook. _ 

The openings for introducing the fuel into the 
Fire- places are conical holes in ſquare tiles, cloſed 
Win earthen * (fee page 30, Eflay VI.) 

Though 


Though theſe tiles are not particularly diſtin- 

guiſhed in theſe plates, the ſtoppers which cloſe 
hots conical openings are ſhewn. As theſe tiles 
are ſo worked into the maſs of the brick-work as 
to make a part of it, and as they are plaiſtered 
and white-waſhed in front, it is not eaſy to diſtin- 
guiſh them from the bricks when the work is 
finiſned. Their joinings with the bricks in front 
could not therefore with peer be marked in 
any of theſe plans. 

Although the roaſter belonging to the kitchen 
we are deſcribing is not ſeen, yet the maſs of 
brick-work in which it is fitted up appears on the 
left hand ſide of the open chimney Fire- place in 
Fig. 8; and a bird's-eye view of its Fire- place, 
and of che projecting edges of the ae on which 
it reſts, are ſeen i in the figure * 


Deſcription of the new Kitchen in the MILITARY: | 
HosyITAL af Municn, 


A T VI. Fig. Io and 11, and PLATE VIL 
Fig. 12. 
The maſs of brick-work in which the boilers, 
the Toaſter, the ſtewpans, &c. are ſet, occupies 
one corner of the Kitchen, extending 11+ feet 
on one ſide of the room, and 13 feet 7 inches 
on the other. The greateſt width of the maſs of 
brick-work (from A to B, or from C to D) is 
50 inches, and its height from the floor 36 
inches. The circular area (E, Figures 9 and 10) iu 
fe 8 8 of the maſs of brick-work is 6 feet 83 
inches 
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inches in diameter; and it is raiſed one eaſy ſtep, 
or about 5-inches above the level of the floor of 
the room. There is an open chimney Fire-place 
of a peculiar form (F, Fig. 10) in the corner of 
this Kitchen, the hearth of which is on a level 
with, or rather makes a part of the upper ſurface 
of the maſs of brick-work. The ſide-walls of this 
open chimney Fire-place are hollow, (ſee G and 
H, Fig. 10,) and ſerve as canals for carrying off 
the ſmoke from the boilers into a chimney, which 
is ſituated quite in the corner of the room. Theſe 
canals open into the Chimney about 15 nchen 
above the level of the mantle. 

The ſmoke goes off from each bn by 
two ſeparate and very narrow horizontal canals 
into larger common canals, (ſee I and K, fig. 9,) 
which conduQs it ro the Chimney ; and the open- 
ings of theſe narrow canals are occaſionally cloſed _ 
more or leſs by means of ſmall pieces of brick or 
of earthen-ware, which ſerve inſtead of dampers, 
but which are not expreſſed in the Plates. The 
fires all burn on flat grates, compoſed of bricks, 
or thin tiles ſet edge-wiſe. To ſave expence the 


covers of the boilers and ſtewpans were all made of 


wood. The oblong. quadrangular veſſel, (fee L, 
1 Figures 10 and 11, ) which is made of copper, 
and has a door above moveable on hinges, is deſ- 
tined for containing warm water for the uſe of the 


5 Kitchen, and is heated by the ſmoke from all the 


neighbouring cloſed Fire- places. =P. 

The Fire-place of the roaſter is ſeen in Figure 9 
( a bird's- eye view of the top of the roaſter 

| appears 
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appears in Figure 10, and a vertical ſection of it 

and of its n are "PP marked by n lines 
in Fig. 11 

The two Rs ſhallow ſtewpans, (N, O, Fig 
15 10, vertical ſections of which, and of their Fire- 
places, are faintly marked by dotted lines in Fig. 
11, are conſtructed of hammered iron, and are 
uſed principally for cooking ſteam dumplins, 
(dampf. nudels,) a kind ot Nen in Sent D in 
Bavaria. 

When any dmg is to be fried or broiled, a fire - 
is- made on the hearth of the open chimney Fire- 
place. Under this hearth there is a ſmall vault 
which ſerves for holding the wood that is wanted 
for fuel; but it would have been much better if 
that ſpace had been occupied by two circular 
cloſed Fire- places, ſo conſtructed as to be uſed oc- 
e for a frying- pan or a gridiron. | 


| Deſcription of a detached part of the Kitchen of the 
Military Academy at Munich. x 


PrArE VII. Fig. 7 5 This figure is the ground 
N of a maſs of brick-work occupying a ſpace 
about 6 feet 9 inches ſquare, meaſured on the 
floor, in one corner of the room, in which two 
of the principal boilers belonging to the kitchen, 
and three large ſtewpans, are fixed. 

A and B are two ſteps, each 8 inches high, 
and the upper (flat) ſurface of the maſs of brick 
| work, i in which the boilers are ſet, and which is 45 

inches 
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inches wide, is juſt 30 inches above the level FR: 
the upper ſurface of the ſtep B. 

Neither the boilers nor ſtewpans are ſhoes in 
this plan, but their circular fire-places are repre- 
ſented ; as alſo their circular diſhing iron grates, 
on N the fuel is burnt, and the horizontal ca- 
nals by which the . el off into che 


chimney. 
The ſmoke divides SS each of the two prin- 


cipal boilers, and paſſes off in two canals ſituated 

on oppoſite ſides of the Fire-place ; which canals, 
however, unite and form one ſingle canal at a 
ſmall diſtance from the boiler. In the Fire- places 
of the ſtewpans the ſmoke does not divide in this 
manner; but the Fire- place is ſo conſtrufted, that 
the fine makes one complete turn round the ſtew- 
pan before it goes off into the horizontal canal 
leading to the chimney, - 7 

The opening by which the 9 is A 
into the Fire- place of each of the two large boilers 
is cloſed by a conical ſtopper, (conſtrued of fire- 
ſtone,) repreſented in the figure, immediately un- 
der which ſtopper the (regiſter) door of the aſh. 
pot is ſituated, 

The aſh-pit of each of the Fire- places SF the 
ſtewpans is furniſhed with a regiſter door. The 
paſſages mm theſe aſh-pits are expreſſed in the fi- 
gure by otted lines. T he fuel (which is ſmall 
pieces of wood about 5 inches in length) i is in- 
troduced into the Fire- place from above, by remov- 
ing * urn for a moment for that purpoſe. : 

The 


Of Kitchen Fre. place. 61 


The chimney C, by which the ſmoke goes off, 
is fituated in a corner of the room, and when it is 
ſwept, the chimney-ſweeper , enters it by a door- 

way, which is ſituated in front, juſt above the level 
. _ofigan upper ſurface of the maſs of brick-work, and 
which is cloſed by an iron door. 

Each of the horizontal canals by which the FIR 
is carried off from the Fire-places of the two large 
boilers into the chimney, i is furniſhed with a damper, 
which is faintly marked in the figure. Each of the 


horizontal canals, which carry off the. ſmoke from _ 


the Fire-places of the ſtewpans, is likewiſe furniſhed 
with a damper, but, to avoid confuſion, they a are 
not expreſſed in the engraving. 

The bottoms of the aſh-pit doors of the Fires 
places of the three ſtewpans, are on a level with 
the upper ſurface of the ſtep B; but the bottoms 
of the aſh-pit doors of the Fire-places of the two 
large boilers are on a level with the pavement of 
the kitchen. 

The two large * * (which are conſtructed of 
ſheet copper, tinned,) are 22 Rhinland inches in 
diameter above, — 19 inches in diameter below,— 
and 24 inches deep. They weigh each 62 Ibs. 
Avoirdupois, and contain 28 wine gallons. The 
circular diſhing grates belonging to their Fire- 
places are each 10 inches in diameter, meaſured 
externally, and the Fire- place, properly fo called, 
or the cavity in which the burning fuel is confined, 
is 10 inches i in diameter below, 18 inches i in diameter 


above, and 8, inches deep: | 5 
F The 
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The largeſt ſtewpan is 12 inches in diameter, 
ant 4 inches deep; and the two others are each 
1 inches in diameter, and 4 inches dee. 
The Fire- places belonging to the e are 
dial inches deep, and 6 inches in dia- 
meter, and are e n circular MAE 
. 2.0 
- Each of the Jarge bellen is | furniſhed with a cir- 
— wooden rim, 2 inches wide, and 2 inches 
thick, which is accurately fitted to the brim of 
the boiler; and a circular wooden cover, conſiſt- 
ing of three pieces of deal board attached to each 
other by two pairs of hinges, cloſes the boiler by 
being fitted accurately to the K ſurface of its 
circular wooden rim. 

One of the three pieces of board, which. toge: 
then form the flat circular cover of the boiler,” is 
firmly faſtened down to the. wooden rim of the 
boiler, by means of two ſmall hooks of iron; 
and from the middle of this part of the cover, ſo 
faſtened down, a long tin tube, about 14 inches in 
diameter, riſes up perpendicularly to the cieling of 
the room, and carries off the ſteam from the boiler 
out of the kitchen. 5 n 

As the cover of the boiler is nn of three. 
gat pieces of board united by hinges, and as the 
cover, ſo formed, is merely laid down on the flat 
ſurface of the wooden rim which is connected with 
the brim of the boiler, it might very naturally be 
expected that ſome of the ſteam would be forced 
through between the * of the cover, or be- 

ES © tween 
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tween the 1 the wooden rim; but this is 
what never happens: So far from it, ſteam ſeldom 
comes into the room even when the cover of the 
boiler is in part removed, by laying back the firſt 
diviſion of it upon the ſecond —ſo ſtrong is. the 
draught of the ſteam tube. 

This phenomenon, which rather ſurpriſed me 
when I firſt obſerved it, was of conſiderable uſe to 
me; for it led me to diſcover the utility of dampers 
in the tubes, or chimnies, that are deſtined for 
carrying off the ſteam from boilers, and more eſ- 
pecially from ſuch boilers whoſe covers are not 
perfectly air-tight. If theſe ſteam-chimnies are of 
any conſiderable length, they cannot fail to occaſion 
a ſtrong draught through them, which will have 
a tendency to cauſe the cold air of the atmoſphere 
to preſs in by every crevice between the brim of 

the boiler and its cover; which ſtreams of cold 
air being precipitated upon the ſurface of the boil- 
ing liquid, will be there warmed ; and then paſſing 
off rapidly by the Cam ions, will occaſion a 
very conſiderable loſs of heat. 


The rule for regulating the damper: of the 
ſteam- chimney of a boiler, whoſe cover is not 
ſteam. tight, is this; —cloſe the damper juſt fo 
much, that cloſing it any more would cauſe ſome 
ſteam to be driven out between the joinings of the 
brim of the boiler and its cover. When this is 
done, it is evident that little or no cold air can 
enter the boiler by any ſmall crevices in its cover 
that may remain . open, e little or no 

heat 


f 
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heat will be carried off by the air of the atmoſphere 
from the ſurface of the hot liquid. 
I have been the more particular in explaining 


this matter, as I am perſuaded that a great deal of 


| heat is frequently loſt in boiling and evaporating. 
liquids, by cauſing or permitting the cold air of 
the atmoſphere to come into contact with thre fur 
| face of the hot liquid. 7. 

| Some, I know, ate of opinion, that a flredin 
of freſh air, or a wind, which is made to paſs over 
the ſurface of a liquid that is evaporated by boil- 
ing, tends rather to increaſe the evaporation than 
to diminiſh it; but it appears to me that there are 
ſtrong reaſons to conclude that this opinion is er- 
roneous. A very ſimple experiment, which I pro- 
poſe to make, and which others may perhaps be 
induced to make before I can find leiſure to attend 
to it, will determine the fact. ; 
The large boiler belonging to the Ene Pics, 
which is ſituated on the left hand in the maſs of 
brick-work above deſcribed, is that which was uſed 
in the Experiment mentioned in the hineh Page of. 


my Sixth Effay. 
It was once my intention to hire publiſhed 


drawings and deſcriptions of every part and detail MW 


of the kitchen of the Military Academy at Munich, 
and alſo that of the Houſe of Induſtry in that 
city; but as enough has already been ſaid in this 
and in my Sixth Eflay to give clear and diſtinct 
ideas of the fundamental principles on which all 
the —— parts of the machinery in thoſe 

kitchens 
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kitchens were conſtructed; and as the peculiar ar- 
rangement of a kitchen muſt ever depend much on 
its ſize, and on the variety and kinds of food that are 
to be cooked in it, to avoid being tedious and tire- 
ſome to my readers, I have, after mature delibera- 
tion, concluded that 1 It will be beſt to ſuppreſs theſe 
details. 

Having now finiſhed : all the deſcriptions which 1 
think it uſeful to publiſh of the various public and 
private kitchens that have been conſtrued under 
my direction in foreign countries, and having ex- 
plained in the moſt ample manner in this Eflay, 
and in my other writings on the Management of 
Fire, all the leading principles according to which, 
in my opinion, kitchens and fire-places of all kinds 
ſhould be conſtrued, I ſhall in the next place 
proceed to ſhow in what manner my plans may be 
ſo modified and accommodated to the opinions and 
practices in this country as to remove the objections 
that will probably be made to them, and facilitate 
their gradual introduction into general uſe. | 

I am well aware that it is by no means enough 
for thoſe who propoſe improvements to the public 
to be in the right in regard to the intrinſic merit 
| of their plans : much muſt be done to prepare the 
way for, and to facilitate their introduction, or all 
their labours will be in vain. 
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Of the alteratims and improvements that may be 
"made in the Kitchen Fire-places now in common 
uſe in Great Britain. — All improvement in Kitchen 
Hire. places impoſſible, as long as they continue 10 
be encumbered with ſmoke-jacks. — They occaſion an 
enormous waſte of fuel. Common jacks, thut go 
with a weight, are much better. — Ovens and 
Boilers that are connected with a kitchen range 
Pould be detached from it, and heated each by 
itt own ſeparate fire. — The cloſed Fire-places for 
iron ovens and roaſters can hardly be made too 
ſmall. —Of the various means that may be uſed for 
improving the large open fire-places of kitchens. — 
Of the cottage Fire-places now in common uſe, and 
| "of the means of improving them.—Of the very 
E Sea uſe that ſmall ovens conſtructed of thin ſheet 
1 7-7 would be of to cottagers.—Of the great import: 
ance of improving the implements and utenſils uſed 
by the poor in cooking their food. — No improvement 
in their method of preparing their | food poſſible 
il | without it. — Deſcription of an oven ſuitable for a 
= | poor family, with an eftimate of the cofl of it.— 
Of nefts of three or four ſmall ovens heated by one 


Here. — Of the utility of eſe neſts of ovens in the 
5 | SBioben 
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 titchens of private families. = They may be fitted 

up at à very ſmall expence.-Occaſronal remarks 

reſpecting the materials proper to be uſed in con- 

Srrutting the , des and backs of _= chimney Fire. 
45 n wg, 


un Kitchen Fire-place of a family in eaſy cir- 
cumſtances in this country conſiſts almoſt uni- 


1 verſally of a long grate, called a Kitchen-Range, 
for burning coals, placed in a wide and deep open 


chimney with a very high mantle. The front and 


bottom bars of the grate are commonly made of 


hammered iron, and the back of the grate (which 
uſually ſlopes backwards) of a plate of caſt iron; 
and ſometimes there is a vertical plate of iron, 
moveable by means of a rack in the cavity of the 


grate, by means of which plate the capacity, or ra- 


ther the length of that part of the grate that is oc- 
cupied by the burning fuel, may occaſionally be 
diminiſhed, At one end of the grate there is com- 
monly an iron oven, which is heated by the fire 


in the gratez and ſometimes there is a boiler ſitu- 
ated in a ſimilar manner at the other end of it. 


To complete the machinery, (which in every part 
and detail of it ſeems to have been calculated for 
the expreſs purpoſe of devouring fuel, a ſmoke- 


jack is placed in the Chimney ! 


I ſhall begin my obſervations on the babe 
No human invention that ever came to my 


knowledge appears to me to be ſo abſurd as this. 
A wind- mill is certainly a very uſeful contrivance, 


ra: = 
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but were it propoſed to turn a wind- mill by an ar- 
tificial current of air, how tidiculous would the 
ſcheme appear! What an enormous force would 
c neceſſarily be waſted in giving velocity to a ſtream 
of air ſufficient to cauſe the mill to work with 
effect! A ſmoke-jack is, however, neither more nor 
leſs than a wind-mill, carried round by an artificial 
current of air: and to this we may add, that the 
current of air which goes up a chimney, in conſe- 
quence of the combuſtion of fuel in an open Chim- 
ney Fire- place, is produced in the moſt expenſive 
and diſadvantageous manner that can well be ima- 
gined. It would not be difficult to prove, that 
much leſs than one thouſandth part of the fuel that is 
neceſſary to be burnt in an open Chimney Fire- 
place, in order to cauſe a ſmoke. jack to turn a 
loaded ſpit, would anſwer to make the ſpit go 
round, were the force evolved in the combuſtion of 
the fuel properly directed; through the medium of 
a ſteam. engine, for ande WED 

But it is not merely the waſte of power, or of 
mechanical force, that unavoidably attends the ufe 
of ſmoke-jacks, that may be objected to them; they 
are very inconvenient in many reſpects: "they fre- 
quently render it neceſſary to make a great fire in 
the kitchen, when otherwiſe a great fire would not 
be wanted': they very frequently cauſe chimnies to 
ſmoke, and always render a ſtronger current of 
air up the chimney neceſſary, than would be ſo 
merely for the combuſtion of the fuel wanted for 
the purpoſes of cooking ; ; conſcquently they in- 
creale 
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creaſe the currents of cold air from the doors and 
windows to the Fire-place: and laſtly, they are 

troubleſome, noiſy, expenſive, frequently out of 
order, and never do the work they are meant to 
perform with half ſo much certainty and preciſion 
as it would be done by a common Jack, moved 9 
a weight or a ſpring. 

There is, I know, an objection to common 
| jacks that is well founded, which is, that they re- 
quire frequent winding up; but for this there is an 
eaſy remedy, A jack may without any difficulty 
(merely by uſing a greater weight, and a greater 
combination of pullies) be made to run almoſt 
any length of time; —a whole day for inſtance, or 

even longer; and if it ſhould be neceſſary, the 
weight may be at a conſiderable diſtance from the 
kitchen. It may indifferently be raiſed up into the 
air, —deſcend into a well, — or may be made to de- 
ſcend along an inclined plane; and but little inge- 
nuity will be required to contrive and diſpoſe of 
the machinery in ſuch a manner as to keep it out 
of the way, and if it ſhould be required, completely 
out of ſight: and with regard to the winding up 
of ſuch a jack as I here recommend, (that is, to go 
a whole day,) it may eaſily be done by any ſervant 
of the houſe, in leſs than five minutes. 
Incomparably leſs labour will be required to 
wind up the weight of a common jack than to 
bring coals to feed the fire that is requiſite to make 

a ſmoke I. 80. 
1 — 1 know 
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1 know that it is ſaid in favour of ſmoke-jacks, 
that all the fire that is required to make them pere 
form would be neceſſary in the kitchen for other 
purpoſes, and conſequently that they occaſion no 
additional expence of fuel ; but that this ſtatement 
is very far indeed from bil accurate will be evi- 
dent to any perſon who will take the trouble to 
examine the matter with care, That the fails of a 
ſmoke· jack will turn round with the application 
of a very ſmall force, when the pivots, on which 
its axle- tree reſts, are well conſtructed, and when 
its motion is not impeded by any load, is very 
true; but it requires a very different degree of 
force to move it, when it is obliged to carry round 
one, or perhaps two or three loaded ſpits. Even 
the heat given off to the air by the kitchen range 
in cooking, after the fire is gone out, will ſome- 
times keep up the motion of the ſails of the ſmoke- 
jack for many hours. But what a ſtriking proof is 
this of the enormous waſte of fuel in kitchens in 
this country | 

Would to God that I could contrive to fix the 
public attention on this ſubject. 75 

Nothing ſurely is ſo diſgraceful to ſociety, and to 
individuals, as unmeaning waſtefulneſs. 

But to return to the attack of my ſmoke-jack ;— 
which (although it be a wwind-mill) is certainly not 
a giant, and cannot be perſonally formidable, how- 
ever it may expoſe me to another ſpecies of 
danger. | L * 


There 
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There is one obj ection to ſmoke-jacks that muſt 
be quite concluſive wherever the improvements 
I have recommended, and ſhall recommend, in 
Kitchen Fire-places, are to be introduced. Where 
ſmoke-jacks exilt, theſe improvements cannot be 
introduced, it being quite menen to unite 
them. 

On a ſuppoſition that I have 1 my 1 
and that the ſmoke-jack is to be removed, I ſhall 
now proceed to propoſe ſeveral alterations and im- 
provements that may be made in the Nice 

Range. 
And, firſt, all ovens, boilers, Con ballin: &c. 
which are ee with the back and ends 
of the range, and heated by the fire made in the 
grate, ſhould be detached from it, and for each of 
the ovens, boilers, &c. a ſmall, ſeparate, cloſed 
Fire-place muſt be conſtructed, ſituated directly 
under the oven or boiler, and furniſhed with a ſe- 
parate canal for carrying its ſmoke into the Kitchen 
Chimney, which ſeparate canal may open into the 
Chimney about a foot above the level of the 
mantle. 

There is nothing fo waſteful as the attempt to 
heat ovens and boilers by heat drawn off late- 
rally from a fire in an open grate. The conſump- 
tion of fuel .is enormous, to ſay nothing of the 
expence of the machinery, and the inconvenience 
that muſt frequently ariſe from the heat being forci- 
bly drawn away ſidewiſe under an oven or boiler, 


when it is wanted elſewhere. 
: F<. Im 
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I The ſeparate cloſed Fire- place under iron ovens | 
and toaſters muſt be made very ſmall, otherwiſe 


the cook or his aſſiſtants will ſometimes, in the 


hurry of buſineſs, make too large a fire; the conſe- 
quences of which will be the ſpoiling of the food, 
and the burning and deſtroying of the oven or 
roaſter. 
Almoſt all the dates that have been put up 
in England have been ſpoiled in conſequence of 
zheir Fire-places being made too large; and not 
one has ever received the lighteſt accident or in- 
jury, or failed to perform to entire ſatisfaction, that 
has been heated by a very ſmall fie, and never 


. over-heated. 


The Fire- place for an oven or roaktes of ſheet- 
iron, from 18 to 20 inches wide, and from 24 to - 
30 inches long, ſhould never be more than 6 
inches wide, —6 inches deep,—and about 9 or at 
moſt 10 inches long; and this Fire- place ſhould 
ſeldom be half. filled with coals, If the oven or 
roaſter be ſet in ſuch a manner that the flame or 
ſmoke from the fire muſt neceſſarily ſpread round 
it and embrace it on every ſide, there will be no 
want of heat for any of the common purpoſes of 
cookery, and its intenſity may at all times be regu- 
lated by means of the damper in the Chimney, and 
the Regiſter in the aſh-pit door, 

It is not eaſy to imagine how much the buſineſs 
of cooking is facilitated by making the machinery 
ſo perfect, that the quantity of heat may at any 

time be regulated with certainty merely by regiſ- 
ters 
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ters and dampers, and without adding to or dimi- 
niſhing the quantity of fuel in the Fire-place. It 
is on theſe advantages, and the numerous other 
conveniences that will reſult from them, that my 
hopes are principally founded of gaining over the 
cooks, and engaging their cordial aſſiſtance in 
bringing forward into general uſe the improve- 

ments I recommend. I am well aware of their in- 
fluence, and of the We Sang: of their co-ope- 
ration. 
When all the ovens and fixed boilers are de- 
tached from the Kitchen range, then, and not be- 
fore, meaſures may be taken with ſome proſpect of 
fucceſs for improving the Kitchen Fire-place, ſo as 
to economiſe fuel, and prevent the Kitchen Chim- 
ney from ſmoking, if it has that fault; and the 
meaſures proper to be adopted for obtaining thoſe 
ends muſt depend principally on the ſize, or rather 
on the width of the open fire that will be wanted 
in the Kitchen. Where the family is ſmall, and 
where great dinners are ſeldom or never given, 
and eſpecially where cloſed roafters are introduced, 
a ſmall Fire-place, and conſequently a narrow 
grate, will anſwer every purpoſe that can be want- 
ed; and the Fire-place of the Kitchen may be 
fitted up nearly upon the principles laid down in 
my Fourth Eſſay, on the * of open 
Chimney Fire-places. 

The Kitchen of Mr. Summers, Dass of 


New Bond Street, (No. 98,) has been fitted up in 
| this 
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this manner, and has deen * to anſwer per- 
fectly well. | 
But if it be neceſſary to leave the grats of the 
ichen N wath its width ae; in 
in it, this can beſt be ee in the manner that was 
| jel adopted in altering and fitting up the Kitchen 
in the honſe of the Counteſs of Morton in Park 
Street. The range being ſuffered to remain (or 
rather the front and bottom bars of the grate only, 
for the iron plate that formed the back of the 
range was taken away); —the range, which is 
about five feet long, was divided into three unequal 
parts, which parts were built up with hard fire- 
bricks in ſuch a manner as to form three diſtinct 
Fire- places, the one contiguous to the other, and 
ſeparated from each other by diviſions ſo thin in 
front, that when fires are burning in them all it 
appears like one fire, and has all the effect of 
one fire in roaſting meat that is put before it. 
Each Fire place is, however, perfectly diſtinct 
from the others, and has its own diſtinct cov- 
ings, (which ' are oblique,)—back, throat, &c. 
though the ſame front bars, which are of ham- 
mered iron, and made very ſtrong, run through 
them all. 
- When a very ſmall fire is wanted, (merely for 
| boiling a tea-kettle, for inſtance,) it is kindled in 
the firſt or ſmalleſt Fire. place: when a little larger 
fire is neceſſary, it is made in the ſecond Ranke, | 
which 
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which is at the oppoſite end of the range: when a 
ſtill larger fire is required, it is made in the third 
Fire-place, which occupies the middle of the range, 
If a large fire in the fourth degree is wanted, two: 
neighbouring fires are kindled in the it and third 
Fire- places: if in the fifth degree, the two con- 
tiguous fires are lighted in the ſecond and third 
Fire-places ; and when the greateſt fire that can be 
made is wanted, all the three Fire-places are at the 
ſame time filled with burning fuel, 
In caſes where a ſingle open Chimney Fire-place 
of a moderate fize, that is to ſay, from 18 to 
20 inches in width, might ſometimes be too ſmall, _ 
and a very wide fire, like that iuſt deſcribed, would 
never be wanted, I would adviſe the conſtruction 
of two ſeparate but adjoining Fire- places, the one 
about 12 inches, and the other about 18 or 
20 inches in width. Theſe would, I imagine, 
| anſwer every purpoſe for which an open fire in the 
kitchen could be wanted by a large family, even 
though they ſhould (contrary to all my recommend- 
ations) continue to roaſt their meat upon a ſpat. 
That I am not unreaſonable enough to expect 
that all my recommendations will immediately be 
attended to, is evident from the pains I take to im- 
prove machinery now in ule, of. which I do not 
approve, and which is perfectly different from that 
1 am deſirous to ſee introduced. 
When my roaſters ſhall become more generally 
known, and the management of them better under- 
| | | ſtood, 
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ſtood, I have no doubt but that open Chimney 


Fire-places, and open fires of all deſcriptions, will 
be found to be much leſs neceflary 1 in kitchens than 


they now are. | 
I am even ſanguine enough to expect that the 


time will come when open fires will diſappear, even 


in our dwelling rooms and moſt elegant apartments. 
Genial warmth can certainly be kept up, and per- 
fect ventilation effected much better without them 
than with them; and though I am myſelf ſtill 


child enough to be pleaſed with the brilliant appear- 


ance of burning fuel, yet I cannot help thinking 
that ſomething elſe might be invented equally 


attractive to draw my attention and amuſe my ſight, 


that would be leſs injurious to my eyes, —leſs ex- 
penſive,—and leſs connected with dirt, aſhes, and 
other unwholeſome and diſagreeable objects. 


It is very natural to ſuppoſe that thoſe nations 


who inhabit countries where the winter is moſt 
ſevere, mult have made the greateſt progreſs in con- 
triving means for making their dwellings warm 
and comfortable in cold weather ; and when, in 
milder climates, the growing ſcarcity of fuel has 
rendered the ſaving of that article an object of ra- 
tional economy, it appears to me to be wiſe to ſearch 
there for the means of doing it, where neceſſity has 
f long ſince rendered the uſe and higheſt poſſible 
improvement of thoſe means indiſpenſable. And 
the truly liberal, — that is to ſay, the enlightened, 
Jul, and 3 no difficulty in acknowledg- 
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ing the ingenuity and induſtry of their neighbours, | 


and no humiliation in adopting their uſeful inven- 
tions and improvements. 


BErokx I finiſh this publication I muſt ſay a few 
words on the conſtruction of Cottage Tire: places. 
It is, I am ſenſible, a long time ſince I promiſed to 


publiſh an Eſſay on that ſubje&, and ſtill mean to 


do ſo; but a variety of weighty conſiderations have 
engaged me to poſtpone the putting of that Eſſay 
out of my hands. I conceived the ſubject to be of 
very great importance, and wiſhed to have time to 
make myſelf fully acquainted with the preſent ſtate 
of cottages, and of the different kinds of fuel uſed 


in them in different parts of theſe kingdoms.—T 
had with pain obſerved the numerous miſtakes that 
have been made in altering Chimney Fire-places on 


the principles recommended in my Fourth Eſſay, 
and on that account I was very deſirous of deferring 
the publication of my directions for conſtructing 
Cottage Fire-places, till I could inform the public 
where Cottage Fire- places, conſtructed on the prin- 
ciples recommended, might be ſeen. 
I hope and truſt that in the arrangement of the 
repoſitory of the Royal Inſtitution, now fitting up 
in this metropolis, an opportunity will be found for 
exhibiting Cottage Fire- places on the moſt perfect 
plans, as alſo of ſhowing many other mechanical 
contrivances that may be of general utility. _ 


Cottage 


78 f Of Kitchen Fire-placet. 


Cottage Chimnies, as they are now commonly 
conſtructed in moſt parts of Great Britain, have a 


very wide open Fire- place, with a high mantle, and 
large chimney corners, in which the children fre- 


quently fit on little ſtools, when in cold weather they 


hover round the fire. Theſe chimney corners are 


very comfortable; and except the whole room could 


de made equally fo, it would certainly be a pity to 


deſtroy them; but this, I am perſuaded, may eaſily 
be done: in the mean time, much may be done to 


make cottages. warm and comfortable, merely. by a 
few ſimple alterations in their preſent Fire-places. 


As the principal fault of theſe Fire- places is the 
enormous width of the throats of their chimnies, 
which frequently occaſions their ſmoking, and 
always gives too free a paſſage for the warm air 
of the room to eſcape up the chimney, a ſmaller 
Fire- place may be conſtructed in the midſt of the 
larger one, and the little chimney of this ſmall 


Fire-place being carried up perpendicularly in the 


middle of the large Fire-place, the large chimney 


corners, without being deſtroyed, may be arched 


over and cloſed in above, fo as to leave no paſſage 


in thoſe parts for the eſcape of the warm air of the 


room into the chimney, and from thence into the 
atmoſphere. 5 =o 

The back of the old chimney may ſerve for 
a back to the new Fire-place, and the jambs of the 


new chimney need not project forward beyond the 
back more than 12 or 15 inches; ſo that the new 


chimney; 
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chimney, and every part of it, may be completely 


included within the opening of the old Fire- place. 
This is to be done in order to preſerve the old 
chimney corners; but in caſes where the opening 
of the old Fire- place 1 is not ſufficiently wide, high, 
and deep, to permit of the leaving of chimney 
corners ſufficiently ſpacious to be uſeful, it will be 
beſt to ſacrifice theſe corners, and to proceed in a 


different manner in conſtructing the new Fire- 


place. 

In this laſt caſe the back of the new Fire- place 
ſhould be brought forward, and the new work 
ſhould be executed agreeably to the directions con- 
tained in my Fourth Effay for the conſtruction of 
open Chimney Fire-places. If void ſpaces ſhould 
remain on the right and left of the new jambs, they 
will be found uſeful for various purpoſes. 

It is of ſo much importance to facilitate 'the 
means of cooking to the poor, and enabling them 
to prepare food in different ways, that I think 
it extremely deſirable that each cottager ſhould 


have an iron pot or digeſter, ſo contrived as to be 


uſed occaſionally over his open fire, or, what will 
be much more economical, in a' ſmall cloſed Fire- 
place, which may be made with a few bricks on one 
ſide of his open Fire- place. 
But what would be of more uſe, if poſſible, to a 
poor family, even than a good boiler, .would be a 
ſmall oven of ſheet iron, well put up in brick- 
work. Such an oven would not colt more than a 
ny | few 
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few ſhillings ; and if properly ſet, would laſt for 


many years without needing any repairs. It would 
anſwer not only for baking houſehold bread and 


cakes, but might likewiſe be uſed with great 


advantage in cooking rice puddings, potatoe pies, 
and many other kinds of nouriſhing food of the 
moſt exquiſite taſte, that might be prepared at a 


very trifling expence. 
It is in vain to expect that the poor ſhould adopt 


| better methods of chuſing and preparing their food, 


till they are furniſhed with better implements and 
utenſils for cooking. | 

L put up an oven like that I now recommend 
laſt winter in my lodgings at Brompton, and have 


made a great number of experiments with it, from 


the reſults of which I am fully perſuaded of its 
utility. I pulled it down on removing into the 
houſe I now occupy, but mean to put it up again as 


' ſoon as my kitchen ſhall be ready to receive it. 


As I put up this oven merely as an experiment, in 


order to aſcertain by actual trials how far it might 


be uſeful to poor families, the oven was made 
ſmall, and it was ſet in the cheapeſt manner, merely 


with common bricks and mortar, without any iron 


or other coſtly material. The grate of the cloſed 


Fire-place (which was 5 inches wide and about 


8 inches long) was conſtructed of three common 
bricks placed edgewiſe, and a ſliding brick was uſed, 
for cloſing the door of the Fire-place, and another 


fora 4 to the aſh-pit door- way. The oven, 


which 
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which is of thin ſheet iron, is 184 inches long, 12 
inches wide, and 12 inches high, —and it weighs 
juſt 104 Ib. excluſive of its front frame and front 
door, which together weigh 64 lb. 

For a ſmall family the oven a. be made of a 
ſmaller fize,—11 inches wide for inftance, 10 
inches high, and 15 inches long ; and it is not m- 
diſpenſably neceflary that it ſhould have either 
a front frame or a front door of iron. It might be 
ſet in the brick-work without a frame, perfectly well; 


and a flat twelve-inch tile, or a flat piece of ſtone, 


or even a piece of wood, placed againſt its mouth, 
might be made to anſwer inſtead of an iron door. 
The only danger of injury to theſe ovens from 
accident to which they are liable, is that ariſing 
from careleſneſs in making too large a.fire under 
them. They require but a very ſmall fire indeed, 
and a large one is not only quite unnceſſary, but 
detrimenral on ſeveral accounts. For greater ſecu- 
rity againſt accidents from too ſtrong fires, I would 
adviſe the Fire-place to be made extremely -I had 
almoſt faid—ridiculouſly ſmall ; not more than 


from 4 to 5 inches wide, 8 6 to 8 inches 
long, and about 5 inches deep; and I would place 


the bottom or grating of the Fire-place 11 or 
12 inches below the bottom of the oven. For ſtill 
greater ſecurity, the bottom of the oven, immedi- 
ately over the fire might, if it ſnould be found ne- 
ceſſary, be defended by a thin plate of caſt, ham- 
mered, or ſheet iron, full of ſmall holes (as large as 
peas), placed about half an inch from the bottom 
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of the oven, and directly below it: but if any com- 


82 Of Kitchen Fire-places. 


mon degree of attention be uſed in the manage- 
ment of the fire, this precaution will not, Iam ak 


ſuaded, be neceſſary. 


In ſetting theſe ovens, care muſt be taken that 


room be ert for the flame and ſmoke to come into 
contact with the oven, and ſurround it on every 


ſide; and it can hardly be neceſſary to add, that a 
l muſt be made by which the ſmoke eq pak 
wards paſs off into the chimney. | 
J once imagined that ſmall ovens for poor 
cottagers might be made very cheap indeed, by 
making only the bottom of the oven of iron, and 


building up the reſt with bricks; but on making 
the experiment, it was not found to anſwer. I 


cauſed ſeveral ovens on this principle to be con- 


ſtructed in my kitchen, and made many attempts 


to correct their faults; but I found it impoſſible 
to heat them equally and ſufficiently. I then altered 
my plan, by making both the bottom and the top 


of ſheet iron. But this even did not anſwer. It 


might anſwer, and certainly would anſwer, for a 
perpetual oven, like that which I cauſed to be made 
in the Houſe of Induſtry at Dublin; but if an oven 
of this kind is ever ſuffered to become cold, it will 


require a long time to heat it again, which is a cir- 


cumſtance that renders it very unfit for the uſe of a 


poor family. The ovens I have recommended, 


conſtructed entirely of thin ſheet iron, have the ad- 
vantage of being heated almoſt in an inſtant, and 
the heat which penetrates the walls of their cloſed 

Fire- 
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Fire- places being gradually given off after all the 


fuel is burnt out, keeps them hot for a long time. 


Care ſhould, however, always be taken to keep 


theſe ovens well cloſed when they are uſed, and to 
leave only a very ſmall hole, when neceſſary, for 
the eſcape of the generated ſteam or vapour. 
0 larger families the oven may be made larger 
in proportion; or, what will be {till more conve- 
nient, a neſt of two, three, or four ſmall ovens, 
placed near to each other, may be ſo ſet in brick» 
work as to be heated by one and the ſame fire. 
A neſt of four ſmall ovens, ſet in this manner, 
was fitted up in the kitchen of the Military Aca- 
demy at Munich, and found very uſeful: they 
were rectangular, each being 10 inches wide, 10 
inches high, and 16 inches long ; and they were 


placed two a-breaſt in two rows, one immediately 


above the other, the ſides and bottoms of neigh- 
bouring ovens being at the diſtance of about 1? 
inch that the flame and ſmoke which ſurrounded 
them on every fide, might have room to paſs be- 
tween them. The Fire-place was fituated imme- 
diately below the interval that ſeparated: the two 


lowermoſt ovens, at the diſtance of about 10 inches 


below the level of their bottoms ; and by means of 
dampers the flame could be ſo turned and directed 
as to increaſe or diminiſh the heat in any one or 
more of the ovens at pleaſure. 

Theſe four ovens were furniſhed with iron doors, 


moveable on hinges, which, in order that they 
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ht not be in the way of each other, opened two 15 
to the right and two to the left. 

In a large kitchen, where a variety of different 
kinds of food are baked at the ſame time, or on 
the ſame day, it is eaſy to perceive, that a neſt of 
ſmall ovens muſt be very uſeful, much more ſo 
than one large oven equal in capacity to them all; 


for beſides the inconvenience in cooking a variety 


of different things in the ſame oven, that ariſes from 


the promiſcuous mixture of various exhalations 
and ſmells, the proceſs going on in one diſh muſt 
often be diſturbed by opening the oven to put in, 


or take out another, and the heat can never be ſo 


regulated as to ſuit them all. ; 
But the cook of the Military Academy at Mu- 


nich finds the neſt of ovens uſeful, not merely for 


baking : he uſes them alſo for ſtewing and for 
boiling, with great ſucceſs. A large quantity of 


cold liquid cannot, it is true, be heated and made 


to boil in a very ſhort time in one of theſe ovens, 
but a ſaucepan or boiler, whoſe contents are 
already boiling-hot, being placed in one of them, 


a gentle boiling may be kept up for a great length 
of time, with the conſumption of an * 


ſmall quantity of fuel. 


With regard to the expence or coſt of ſuch a 
neſt of ovens, it could not, or at leaſt ought not to 
be conſiderable. If they were each 12 inches wide, 
12 inches high, and 16 inches long, they would 


not weigh more than 15 Ib. each, their doors in- 


cluded; 
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cluded; and this would make but 60 lb. for the 
weight of the whole neſt, ſuppoſing it to conſiſt of 
four ovens. I do not know what price might be 
demanded by the artificers in this country, or by 
the trade, for work of this kind, but I ſhould think 
they might well afford to ſell theſe ovens, properly 
made, and ready for ſetting, at leſs than 6d. the 


pound, avoirdupois weight. The ſheet iron would 


coſt them in the market, at the firſt hand, not 


more than about 3 d. per pound. The expence 
of ſetting the ovens would not be conſiderable, 


eſpecially as only one ſmall N would be 
neceſſary. 
In ſome future publication, or in a ſubſequent 
part of this Eſſay, I ſhall give a deſign of one of 
theſe neſts of ovens, with an exact eſtimate of the 
expence of it; in the mean time I will endeavour 
to get one of them put up for the public iuſpection 
at the Royal Inſtitution. | 
I cannot cloſe this Chapter without once more 
calling the attention of my reader to the neceſſity 
of furniſhing the canal that carries away the-ſmoke 
into the chimney with a damper. If this is not done 
in ſetting the ovens I have juſt been deſcribing, it 
will be quite impoſſible to manage the heat pro- 
perly. For the Fire-place of a ſmall oven for the 
family of a cottager, a common brick may be 
made to anſwer very well as a damper; and, in- 
deed, a very good damper for any ſmall Fire- 
place may be made with a brick, or a tile, or a 
piece of ſtone, 
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If, in addition to the introduction of a good 
damper, care be taken to cauſe the ſmoke to de- 
ſcend about 12 or 15 inches juſt after it has quitted 
| the oven (or the boiler), and before it is permitted 
do riſe up and go off into the chimney, this will 
= greatly contribute to the economy of fuel. 

It is ſurely not neceſſary that I ſhould again ob- 
ſerve how very eſſential it is in altering open Chim- 
ney Fire-places, —whether they belong to kitchens, 
to the dwelling- rooms of the opulent, —or to 
cottages, to build up their backs and ſides, — in 
that part eſpecially which contains and is occupied 5 
by the burning fuel, —- with fire-bricks or with 
ſtone; and never in any caſe to kindle a fire _ | 

ite of iron. | 

If all the metal in a regiſter ſtove, except the 
front, and the front and bottom bars, were re- 
moved, and the back and fides built up properly 
with fire-bricks, or partly with fire-bricks and 
partly with fire-ſtone, it would make a moſt excel- 
Tent Fire-place. 

This laſt obſervation 18, I acknowledge, i in ſome. 
degree foreign to my preſent ſubject ; but as it is 
well meant, I hope it will be well received. 
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In a Supplementary Eſſay now preparing for the 
preſs, in which will be publiſhed ſuch additional re- 

; mark and obſervarions to all my former Eſſays as 
may be neceſſary to their complete explanation and 

elucidation, I ſhall take occaſion to enter fully into 

the ſubject of Chimney Fire-places, and ſhall en- 

deavour to ſhow, at ſome length, why it is improper 
and 
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and 1ll-judged to conſtruct the ſides and backs of 
their grates of iron, or of any other metallic ſub- 


ſtance. | 

In a Second Part which will be added to this 
| (Tenth) Eſſay, particular directions will be given for 
conſtructing boilers, ſteam diſhes, ovens, roaſters, 
and various other implements and utenſils uſed 
in cookery ; and a detailed plan will be laid before 


the public for improving the kitchen utenſils of 


cottagers and other poor families. 

I have been induced to reſerve theſe various 
matters for a ſeparate publication, in order to 
accommodate my writings as much as is poſſible to 


the convenience of the various claſſes of readers into 


whoſe hands they are likely to come. The Plates, 
which were indiſpenſably neceſſary to elucidate the 
deſcriptions contained in the preceding Chap- 
ters, (which have been admirably executed by 
that excellent artiſt Lowry,) could not fail to 
enhance very conſiderably the price of this publica- 
tion, and on that account I was deſirous to detaca 
and publiſh ſeparately all ſuch popular parts of the 
ſubjects I have undertaken to treat in this Eſſay, as 
appeared to me to bid fair to be moſt read, and to 
be of moſt general utility. 

Whether the reader agrees with me or not 
in reſpe& to the validity of the reaſons which have 
determined my judgment on this occaſion, I hope 
and truſt that he will do me the juſtice to believe, 


that I have no wiſh ſo much at my heart as to 
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TO THE 


FIRST PART OF THE TENTH ESSAY. 


An account of the expence of fitting up a ſmall Oven. 


8 the foregoing ſheets were printed off, I have 
cauſed a ſmall oven of ſheet iron to be made, 
and ſet in brick-work, for the expreſs purpoſe of 
aſcertaining the coſt of it. This oven, which is 
ſuch as would be proper for the uſe of a ſmall poor 
family, is 11 inches wide, 11 inches high, and 15t 
inches long; and it weighs 6 Ib. 20z. At its 
mouth or opening, the ſheet iron is turned back in 
ſuch a manner as to form a rim, half an inch wide, 
projecting outwards; which rim ſerves to ſtrengthen 
the oven, and is likewiſe uſeful in fixing it in the 
brick-work. 8 
The whole oven is conſtructed of two pieces of 
ſheet iron, of unequal dimenſions, the largeſt piece 
(which is about 16+ inches wide by 45 inches long) 
forming the top, bottom, and two ſides; and the 
ſmalleſt (which is about 12 inches ſquare) forming 
the end. Theſe ſheets of iron are united by ſeams 


without rivets. One ſeam only runs through the 
| | oven 


. 
. F a 
* 
5 6 . IK v: M 4 
” * * * 4 + 
C 1 x 4 2 8 4 RI” _— PO TE = <Q. 7 
— _ Rt ue J- I. 13 0. $ . CN e ee e e ee edi 8 , * # - » 4 
* i * N FI. p4 ad 3 7 5 * 4 I * 7 * ne 4 1} - p 4 
xk 14 n age e 225 7 A'S. 4 a lg AT; 8 Mu 4 — . —— — ———.m. In AT 4 brag erl. * Gs 6 1 craps « 
*%. — 4: Yo N 3 8 0 is —— => — — te apr ——ů—ů —— = — —— 0 2 d * — Ns he ESR. N 8 
— 4 — mes. * —— F of n N 
= — — — copay Le CITEIran then — 1 » en L end E v 
* ——ñ— 2 — * _ - = — * Y . 44 * wy _— F * = q 7 0 8 Fo . 
* — LA x 6 _ — _— — — gy D * © = - Lt r e 1 ns —— — „ 5 . L 0 = 
— - * r * * „r = "Fr >». AGE Vogt, IRS og OY - l 


7 — 


4 
} 
5 
3 
" 
* 
1 
. 
7 
bd 
1 
+ 
* 
— 
* 
MA 
"MN 
* 
EY 
* 
Ag 
F - 
2 I 
4 
7 
1%. 
[4 a 
} * 
in” 
8 * 
1 
F, 
" 
* 
. 
* 
1 
1 
* 
bY o 
1 
1 
q 
* 3 = 
0 19 
4 
Y 
: 'T 
11 
J ' 3 
3 $ g 
9 7 * 4 
Xx 1 
I. OV 6: 
128 
7 4, 3 
5 | c. 
* EI 
. , * 
p * 
= + 
2 2 
1 5 
1 2 #: 
77 : 
4 = n 
— of 
x 
25 8 
2 » 
"3-4 * 
he. . 
+23 . 
2 13 
ro 
2 8 
A * 
1 ? 
| - 
2 4 a 
f 
CY 
— 
x 
+ 


: 1 
11 
| 
12 
4 
Fl 
; 
> \ 
Fi 
* 


— 


Anm. 


- 


oven in the direction of its length, and that is 15 


ated in the middle of the upper part of it. 

A good workman was employed juſt two hours 
in making this oven, but there is no doubt but the 
work might be done in a ſhorter time by a man ac- 
cuſtomed to that kind of manufacture, eſpecially if 
the proper means were uſed for facilitating and ex- 
pediting the labour. 

The ſheet iron uſed in the conſtruction of this 
oven, - which was of the very beſt quality,—colt 


348. per groſs hundred of 112 lb. which is at the 


rate of 3:d. and t of a farthing per lb. — The 
quantity uſed—6 lb. 2 0z. muſt therefore have coſt 
18. 104d. and 1 part of a farthing. : 
If now we allow two ounces for waſtage, this will 
bring the quantity neceſſary for conſtructing one of 
theſe ovens to 64x Ib. which quantity, at the rate 
above mentioned, would coſt ſomething leſs than 
1s. 11 d.; and if to this ſum we add 18. for the 
making, this will bring the prime coſt of the oven 
to 28. 11d. 

Let us allow 20 per cent. for as profit of the 
manufacturer, and ſtill the price of the oven to 
buyers will be only 3s. 6d. * 

In order to aſcertain the expence "of ſetting one 
of theſe ovens in brick-work, I cauſed that above 


The oven I have here deſcribed was made by Mr. Summers, rron- 
monger, of New Bond ſtreet, who, before I acquainted him with the 
above computations, offered to furniſh theſe ovens. in any quantities at 
48. a- piece. This, for the otter of a manufacturer, I thought not 


unreaſonable. 
| deſcribed 
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deſcribed to be put up in the middle of a wide 5 
chimney Fire- place in my houſe in Brompton-Row; 1 
and the work was executed with as much care and | 
attention as was neceſſary, in order to render it 
ſtrong and durable. In doing this 1 14 bricks were 1 
uſed, and ſomething leſs than 3 hods of mortar; 1 


and the bricklayer performed the job in 3 hours nn 
and 10 minutes. _ 

Three bricks ſet edgewiſe formed the grate or D 
bottom of the Fire-place ; the middle brick being —_ 
placed vertically, and thoſe on each ſide of it in- | 
clining a little inwards above, to give a more tree —_ 
paſſage to the falling aſhnes. | 1 


The entrance into the Fire- place was cloſed with 

a ſliding brick, and another brick ſerved as a re- 

giſter to the aſh-pit door- way; a third ſerved as a 
damper to the canal that carried off the ſmoke into ; 
the chimney ; and the oven itſelf was cloſed with a 
twelve-inch tile. 

The expence of ſetting this oven was eſtimated 

as follows: 5 
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5 3, 
114 bricks, at 38. per hundredt 3 
3 hods of mortar, at ad. 1 
I twelve. inch tile, at 4d. 6 #* 
Bricklayer's labour - . a; 2 08 
1 Total 6 2 
If to this fam + we add the amount of TY 
I.-Y 
ironmonger' s bill for the oven 


The whole expence will turn out - 9 8 
The 
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The wat of brick-work in Which this oven is ſet 


is juſt 2 feet wide, 19 inches deep, meaſured from 


front to back, —and 3 feet 37. inches high. The 


chimney Fire- place in which it is placed is 3 feet 


wide, 3 feet 3; inches high, and 20 inches deep. 
If the oven had been ſet in one corner of this 
Fire- place, inſtead of occupying the middle of it, 


near one quarter of the bricks that were uſed might 
have been ſaved; but if in building a new chimney 


a copvenient pliike were choſen and prepared for 
it, an oven of this kind might be put up at a very 
ſmall expence indeed ; perhaps for 3s. or 3s. 6d., 
which would reduce the coſt of the oven, when ſet, 
to about 78. or 7s. 6d. 

'Though the bricklayer was above 3 hours put- 
ting up this oven, yet, as it was the firſt he ever 
ſet, there is no doubt but that he was conſiderably 


longer in doing the work on that account. He 


thinks he could put up another in two hours, 1 


IJ 'am of the ſame opinion. 


T think it would be adviſeable, in order to facili- 
tate ſtowage and carriage of theſe ſmall ovens, al- 


ways to manufacture them in neſts of four, one 


within the othefg even when they are deſigned to 
be ſold, and to be put up ſingly; for it can be 
of no great importance whether they be a quarter 
of an inch or half an inch wider, or narrower; and 
it will often be a great convenience to be able to 
pack them one within the other, eſpecially when 


they are to be ſent to any conſiderable diſtance. 
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If care be taken in making them, to preſerve 
their forms and dimenſions, and if the ſeams of 
the metal be properly beaten down, the difference 
in the ſizes of two ovens that will fit one within 
the other need not be very conſiderable.—But I 
forget that I am writing for the clevereſt and moſt 
experienced workmen upon the face of the earth, 


to whom the utility of theſe contrivances is per- 


fectly familiar, and who, without waiting for my 
ſuggeſtions, will not fail to put them all in prac- 
tice. 


Though there is nothing I am more anxious to 


avoid than tiring my reader with uſeleſs repeti- 
tions, yet I cannot help mentioning once more the 
great importance of cauſing the ſmoke that heats 
one of the ovens I have been deſcribing, to de- 


ſcend at leaſt as low as the level of the, bottom of 


the oven, after it has paſſed round and over it, 
before it is permitted to riſe up freely and eſcape 
by the chimney into the atmoſphere. In ſetting 
che oven, and forming the canal for carrying off 
che ſmoke from the oven into the chimney, this 
may eaſily be effected; and if it be done, the oven 
vill retain its heat for a great length of time 
even after the fire is gone out but if it be not 
done, the fire muſt conſtantly be kept up, or the 
oven will ſoon be cooled by the cold air that will 
not fail to force its way through the Fire- place and 
up the chimney. 
From the reſult of this experiment it appears, 
[that an oven of the kind recommended is very far 
| from 
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from being an expenſive article; and there is no | 


> doubt but that, with a little care in the manage. 


K 


ment of the fire, an oven of this fort would laſt 
many years without wanting any repairs. It is 
„Ad neceſſary for me to add, that a neſt of theſe 
ſmall Ovens, conſiſting of three or four, put up | 
together, and heated by a fingle fire, would be 
very uſeful in the kitchen of a private gentleman,! 


and indeed of every large family. 8 ; 
If neſts of ſmall ovens ſiould come into: uh 


(Which I cannot help thinking will be the caſe,) i it 
would be beſt, as well for convenience in carriage 
as for other reaſons, to make thoſe which belong 
to the ſame neſt, not preciſely of the ſame dimen: ö 
ſions, but varying in ſize juſt ſo much as ſhall be 
neceſſary, in order that * nay, be Packed © one 
within che other. f a 
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I roo often find myſelf in ſituations, in which 1 
feel it to be neceſſary to make apologies for de- 
lays and irregularities in the publication of my 
writings. This Second Part of my Tenth Eſſay 
was announced in the beginning of the year 1800 ; 
and it ought certainly to have made its appear- 
ance long ago; but a variety of circumſtances have 
conſpired to retard its publication. : 


During ſeveral months, almoſt the whole of my 
time was taken up with the buſineſs of the Roy aL 
InsT1TUT1ION ; and thoſe who are acquainted with 
the nature and objects of that noble eſtabliſh- 
ment, will, no doubt, think that I judged wiſely, 
in preferring its intereſts to every other concern. 
For my own part, I certainly conſider it as being 
by far the moſt uſeful, and conſequently the moſt 
important undertaking in which I was ever en- 
gaged, and of courſe I feel deeply interefled in 
its ſucceſs. The diſtinguiſhed patronage, and li- 
beral ſupport, it has already received, afford good 
H 2 ground 


r 
ground to hope that it will continue to proſper, 
and be a laſting monument of the liberality and 
enterprizing ſpirit of an enlightened nation. 

It is certainly a proud circumſtance for this 
country, that, in times, like the preſent, and under 
the accumulated preſſure of a long and expenſive 
war, individuals generouſly came forward, and ſub- 
ſcribed, in a very ſhort time, no leſs a ſum than 
thirty thouſand pounds flerling, for the noble pur- 
poſe of DIFFUSING THE KNOWLEDGE AND 
« FACILITATING THE GENERAL INTRODUC- 
* TION OF NEW AND USEFUL INVENTIONS 
© AND IMPROVEMENTS.” 


In the repoſitory of this new eſtabliſhment, will 
be found, . Specimens of all the Mechanical Im- 
provements which I have ventured to recommend 
to the Public 1 in my Efays. 


CHAP: IV. 


An Account of a new Contrivance for roaſting meat, — 
Circumſtance which gave riſe to this invention, — 
Means uſed for introducing it into common uſe, — 
Liſt of tradeſmen who manufacture Roaſters —Num- 
ber of them that have already been ſold. —Deſcrip- 
tion of the Roafter, —Explanation of its ation.— 
Reaſons why meat roaſted in this machine is better 
taſted and more wholeſome than when roaſted on a 

| ſpit. —It is not only better taſted, but alſo more 
in quantity when cooked. Directiuus for ſetting 
Roaſters in brick-work.— Directions for the manage- 
ment of a Roaſter.— Miſcellaneous obſervations re- 


Jpefting Roaſters and ovens. 


HERE is no proceſs of cookery more trouble- 
ſome to the cook, or attended with a greater 
waſte of fuel, than roaſting meat before an open 
fire. 

Having had occaſion, ſeveral years ago, to ft up 

a large kitchen (that belonging to the Military 
Academy at Munich) in which it was neceſſary 
to make arrangements for roaſting meat every day 
for near 200 perſons, I was led to conſider this 
tubject with ſome attention ; and I availed my- 
H 3 tell 
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- felf of the opportunity which then offered, to 
make a number of intereſting experiments; from 
the reſults of which, I was enabled to conſtruct a 
machine for Roaſting, which upon trial was found 
to anſwer ſo well, that I thought it deſerving of 
being made known to the Public: accordingly, 
during the viſit I made to this country in the 
years 1795 and 1796, I cauſed two of theſe 
Roaſters to be conſtructed in London—one, at the 
houſe then occupied by the Board or Acricur- 
TURE, and the other, at the FounpLinG Hosprral; 
and a third was put up, under my direction, in 
Dublin, at the houſe of the DuBLIx SocrtTy. 
All theſe were found to anſwer very well, and they 
were often imitated; but I had the mortification to 
find, on my return to England in the year 1798, 
that ſome miſtakes had been made in the con- 
ſtruction, and many in the management of them. 
Their fire-places had almoſt univerſally been made 
three or four times as large as they ought to have 
been ; as, neither the cooks, nor the bricklayers 
who were employed in ſetting them, could be per- 
ſuaded that it was poſſible that any thing could be 
ſufficiently roaſted with a fire, which to them ap- 
peared to be ridiculouſly ſmall; and the large 
quantities of fuel which was introduced into theſe 
capacious fire-places, not only deſtroyed the ma- 
chinery very ſoon, but, what was ſtill more fatal 
to the reputation of the contrivance, rendered it 
impoſſible for the: meat to be well roaſted. 


When meat, lurrounded by air, is expoſed te 
the 


he 
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the action of very intenſe heat, its ſurface is ſoon 


ſcorched and dried ; which, preventing the meat 
from penetrating freely to the center of the piece, 


the meat cannot Poſſibly be equally roaſted 


throughout. 
Theſe miſtakes could Not fail to diſcredit the 
invention, and retard its introduction into general 


uſe; but, being convinced, by long experience, of 


the utility of the contrivance, as well as by the 
unanimous opinion, in its favour, of all thoſe who 
had given it a fair trial, I was reſolved to perſiſt in 
my endeavours to make it known, and, if poſſible, 
to bring it into uſe in this country. The Roaſter, 
in the kitchen of the Military Academy at Mu- 
nich, had been in daily uſe more than eight years; 
and many others in imitation of it, which had been 
put up in private families in Bavaria, and other 
parts of Germany, and in Switzerland, had been 
found to anſwer perfectly well; and as that in the 
kitchen of the Foundling Hoſpital, in London, 
had likewiſe, during. the experience of two years, 
been found to perform, to the entire ſatisfaction of 
thoſe who have the direction of that noble Inſti- 
tution, I was juſtified in concluding, that, where- 


ever the experiment had failed, it muſt have been 


owing to miſmanagement. And I was the more 
anxious to get this contrivance brought into ge- 
neral ule, as I was perfectly convinced, that meat 


_ Toaſted by this new proceſs, is not merely as good, 


but decidedly better, that is to ſay, more delicate, 


more juicy, more ſavory, and higher flavoured, than 


H 4 when 
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when roaſted in the common way—on a ſpit, be- 
fore an open fire. 


A real improvement in the art of cookery, which 


unites the advantage of economy with wholeſome- 


neſs, and an increaſe of enjoyment in eating, ap- 


| peared to me to be very intereſting ; and I attended 
to the ſubject with all that zeal and perſeverance 
which a conviction of its importance naturally 
inſpired. 2 5 

On my return to this country, in the autumn of 
the year 1798, one of the firſt things I undertook 
in the proſecution of my favourite purſuit, was to 
engage an ingenious tradeſman, who lives in a part 
of the town which is much frequented (Mr. Sum- 
mers, ironmonger, of New Bond-ſtreet) to put up a 
| Roafter in his own kitchen ;—to inſtruct his cook 
in the management of it; to make daily uſe of it; 
to ſhew it in actual uſe to his cuſtomers, and others 
who might deſire to ſee it; and alſo to allow other 


cooks to be preſent, and aſſiſt when meat was 


roaſted in it, in order to their being convinced of 
its utility, and taught how to manage it. I like- 
wiſe prevailed on him to engage an intelligent 
bricklayer in his ſervice, who would ſubmit to be 
taught to ſet Roaſters properly; and who would 
follow, without - deviation, the directions he ſhould 
receive. All theſe arrangements were carried into 
execution in the beginning of the year 1799 ; and 
ſince that time Mr. Summers has ſold, and put up, 
no leſs than 260 Roaſters, all of which have been 
found to. anſwer n well; and although he 

* employs 
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employs a great many hands in the manufacture of 
this new article, he is not able to ſatisfy all the 
demands of his numerous cuſtomers. 

Many of theſe Roaſters have been put up in the 
houſes of perſons of the higheſt rank and diſtinc- 
tion; others in the kitchens of artificers and tradeſ- 
men; and others, again, in ſchools, taverns, and 
other houſes of public reſort; and in all theſe dif- 
- ferent ſituations, the uſe of them has been found to 
be economical, and advantageous in all reſpe&s. - 

Several other tradeſmen in London have alſo 
been engaged in the manufacture of Roaſters. Mr. 
Hopkins, of Greek-ſtreet, Soho, ironmonger to the 
King, made that which is at the Foundling hoſ- 
pital, likewiſe that which was put up in the houſe 
formerly occupied by the Board of Agriculture; 
and he informs me, that he has ſold above 200 
others, which have been put up in the kitchens of 
various hoſpitals and private families, in the capi- 
tal, and in different parts of the country. 

Meſſrs. Moffat and Co. of Great Queen: ſtreet, 
Lincoln's-Inn Fields, and Mr. Feetham, of Ox- 
ford-ſtreet; as alſo Mr. Gregory, Mr. Spot ſwood, 
Mr. Hanan, and Mr. Briadwood, in Edinburgh; 
have engaged in the manufacture of them. Other 
tradeſmen, no doubt, with whoſe names I am not 
acquainted, have manufactured them; and as there 
is no difficulty whatever in their conſtruction, and 
as all perſons are at full liberty to manufacture and 
{ell them, I hope ſoon to ſee theſe Roaſters become 


a common article of trade. 
I have 
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I have done all that was in my power to improve 
and to bring them forward into notice; and all my 
wiſhes reſpecting them will be accompliſhed, if 
they ſhould be found to be uſeful; and if the 
public is furniſhed with them at reaſonable 
Prices. 

Several Roaſters, conſtructed by different Work- 
men, may be ſeen, ſome of them ſet in brick-work, 
and others not, at the n, of the Royal 
Inſtitution. | 

I have delayed thus 1 to publiſh a 0 
of this contrivance, in order that its uſefulneſs 
might previouſly be eſtabliſhed by experience; 
and alſo, that I might be able, with the deſcription, 
to give notice to the public where the thing de- 
ſcribed might be ſeen. I was likewiſe deſirous of 
being able at the ſame time, to point out ſeveral 
places where the article might be hac. 

Theſe objects having been fully accompliſhed, I 
ſhall now proceed by giving | 


An Account of the RoasTER, and of the Prin- 
ciples on which it is conſtructed. 


WEN l firit ſet about to contrive this machine, 
meditating on the nature of the mechanical and 
chemical operations that take place in the culinary 
proceſs in queſtion, it appeared to me that there 
could not poſſibly be any thing more neceſſary to 
the roaſting of meat than heat, in certain degrees 
of intenſity, accompanied by certain degrees of 

dryneſs; 
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dryneſs; and I thought, if matters could be ſo ar- 
ranged, by means of ſimple mechanical con- 
trivances, that the cook fhould be enabled, not 
only to regulate the degrees of heat at pleaſure, but 
alſo to combine any given degree of heat with any 
degree of moifure, or of dryneſs required; this would 
unqueſtionably put it in his power to perform 
_ every proceſs of roaſting in the higheſt poſſible 
perfection. 

Ihe means I uſed for attaining theſe ends, will 
appear by the following deſcription of the ma- 
chinery I cauſed to be conſtructed for that pur- 
pole. 1 85 5 
The moſt eſſential part of this machinery which 
I ſhall call the body of the Roaſter (ſee fig. 14.) 
is an hollow cylinder of ſheet-iron, which, for a 
Roaſter of a moderate ſize, may be made about 
18 inches in diameter, and 24 inches long; cloſed 
at one end, and ſet in an horizontal poſit ion in a 
maſs of brick-work, in ſuch a manner that the 
flame of a ſmall fire, which is made in a cloſed 
fire-place dire&ly under it, may play all round it, 
and heat it equally and expeditiouſly. The open 
end of this cylinder, which ſhould be even with 
the frent of the brick-work in which it is ſet, is 
_ cloſed either with a double door of ſheet-iron, or 
with a ſingle door of ſheet- iron covered on the 
outfide with a pannel of wood; and in the cylin- 
der there is an horizontal ſhelf, made of a flat 
Plate of ſheet-iron, which is ſupported on ledges 
rivetted to the inſide of the cylinder, on each fide 


of 
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of it. This ſhelf is ſituated about three inches 
below the center or level of the axis of the body 
of the Roaſter, and it ſerves as a ſupport for a 

dripping- pan, in which, or rather over which the 
meat to be roaſted is placed. 


This dripping-pan, which is made of ſheet- 


Iron, is about two inches deep, 16 inches wide 
above, 154 inches in width below, and 22 inches 
long; and it is placed on four ſhort feet; or what 


is better, on two long ſliders, bent upwards at 


their two extremities, and faſtened to the ends 
of the dripping-pan, forming, together with the 
dripping-pan, a kind of ſledge; the bottom of the 
dripping-pan being raiſed by theſe means about an 
inch above the horizontal ſhelf on which it is ſup- 


ported. 
In order that the dripping- Pan on being puſhed 


into or drawn out of the Roaſter may be made to 


preferve its direction, two ſtrait grooves are made 
in the ſhelf on which it is ſupported, which, re- 
ceiving the ſliders of the dripping-pan, prevent it 
from flipping about from ſide to fide, and ſtriking 
againſt the ſides of the Roafter. The front ends 
of theſe grooves are ſeen in figure 14, as are alſo 
the front ends of the fliders of the dripping- pan, 
and one of its handles. 


In the dripping-pan, a gridiron (ſeen in fig. 14.) 


is placed, the horizontal bars of which are on a 
level with the fides or brim of the dripping-pan, 
and on this gridiron the meat to be roaſted is laid; 


care being taken that there be always a ſufficient 


quantity 
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quantity of water in the dripping- pan to cover the 
whole of its bottom to the height of at leaſt half 
or three quarters of an inch. 

This water is effential to the ſucceſs of the pro- 
ceſs of roaſting: it is deſigned for receiving the 

drippings from the meat, and preventing their 
falling on the heated bottom of the dripping- pan, 
where they would be evaporated, and their oily 
parts burnt or volatilized, filling the Roaſter with 
ill ſcented vapours which would ſpoil the meat, by 
giving it a diſagreeable taſte and ſmell, | 
It was with a view more effectually to defend 
the bottom of the dripping-pan from the fire, and 
prevent as much as poſſible the evaporation of the 
water it contains, that the dripping-pan was raiſed 
on feet or ſliders, inſtead of being merely ſet down 
on its bottom on the ſhelf which ſupports it in 
the Roaſter. 
Alate improvement has been made in the arrange- 
ment of the dripping-pan, by an ingenious workman 
at Norwich, Mr. Froſt, who has heen employed in 
putting up Roaſters in that part of the country; 
an invention which I think will, in many caſes, 
if not in all, be found very uſeful. Having put 
a certain quantity of water into the principal drip- 
ping-pan, which is conſtructed of ſheet- iron, he 
places a ſecond, ſhallower, made of tin, and 
ſtanding on four ſhort feet, into the firſt, and then 
places the gridiron which is to ſupport the meat 
in this ſecond dripping pan. As the water in the 


firſt keeps the ſecond cool, there is no neceſſity 
for 
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for putting water into this; and the drippings of 
the meat may, without danger, be fuffered to fall 
into it, and to remain there unmixed with water. 
When Yorkſhire puddings, or potatoes, are cooked 
under roaſting meat, this arrangement wall be 
found very convenient. 

In conſtructing the dripping-pans, and fitting 
1 to each other, care muſt be taken that the 
ſecond do not touch the firſt, except by the ends 
of its feet; and eſpecially that the bottom of the 
ſecond (which may be made diſhing) do not touch 
the bottom of the firſt. The lengths and widths 
of the two dripping-pans above, or at their brims, 
may be equal, and the brim of the ſecond may 
ſtand about half an inch above the level of the 
brim of the firſt. The horizontal level of the 
upper ſurface of the gridiron ſhould not be lower 
than the level of the brim of the ſecond dripping: 
pan; and the meat ſhould be fo placed on the 
gridiron that the drippings from it cannot fail to 
fall into the dripping-pan, and never upon the hot 
bottom or fides of the Roaſter. 

Io carry off the ſteam which ariſes from the 
water in the dripping-pan, and that which eſcapes 
from the meat in roaſting, there is a ſteam- tube 


belonging to the Roaſter, which is ſituated at the | 


upper part of the Roaſter, commonly a little on 
one fide, and near the front of it, to which tube 
there 1s a damper, which 1s ſo contrived as to be 


eaſily regulated without opening the door of the 
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Roaſter. This ſteam- tube is diſtinctly ſeen in figure 
14 and the end of the handle by which its damper 
is moved, may be ſeen in figure 15. 


The heat of the Roaſter is regulated at pleaſure, 


and to the greateſt nicety, by means of the re- 


giſter in the aſh- pit door of its fire- place (repre- 


ſented in figure 15.) and by the damper in the 
canal, by which the ſmoke goes off into the chim- 
ney; which damper i is not 5 in any of the 
figures; 

The dryneſs in the Roaſter | 15 regulated by the 
damper of the ſteam-tube, and alſo by means-of 
a very effentia] part of the apparatus—the #/owp- 
pipes—which ſtill remain to be deſcribed. They 


are diſtinctly repreſented in the 2 14, 15, 


and x6, 
Theſe blow-pipes, which lie immediately under 


the Roaſter, are two tubes of iron, about 2+ 


inches in diameter, and 23 inches long, or about 
one inch ſhorter than the Roaſter ; which tubes, 
by means of elbows at their farther ends, are firmly 
fixed to the bottom of the Roaſter, and commu- 


nicate with the infide of it. The hither ends of 


theſe tubes come through the brick-work, and are 
ſeen in front of the Roaſter, being even with its 
face. 


Theſe blow-pipes have ſtoppers, by which they 


ae accurately cloſed ; but when the meat is to be 


browned, theſe ſtoppers are removed, or drawn out 
a little, and the damper in the ſteam-tube of the 
Roaſter being at. the ſame time opened, a ſtrong 

| Current 
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current of hot air preſſes in through the tubes into 


| the Roaſter, and through the Roaſter into and 
through the ſteam- tube, carrying and driving away 
all the moiſt air and vapour out of the Roaſter. 


As theſe blow-pipes are ſituated immediately 


below the Roaſter, and juſt over the-fire, and are 


ſurrounded on every fide by the flame of the burn- 


ing fuel (ſee figure 16.) they are much expoſed to 
the heat; and when the fire 18 made to burn briſk- 


by, which ſhould always be done when the meat 


is to be browned, they will be heated red-hot, 


conſequently the air which paſſes through them 


into the Roaſter will be much heated ; and this 
hot wind which blows over the meat, will ſuddenly 


heat and dry its ſurface in every part, and give it 


that appearance and taſte which are e to 


meat that is well roaſted. 

When theſe Roaſters were firſt 1 and 
before their merit was eſtabliſned, many doubts 
were entertained reſpecting the taſte of the food 
prepared in them. As the meat was ſhut up in a 
confined ſpace, which has much the appearance of 


an oven, it was natural enough to ſuſpect that it 


would be rather baked than roaſted; but all thoſe 


who have tried the experiment have found that 


this is by no means the caſe. The meat is roaſted, 


And not baked; and however bold the aſſertion 


may appear, I will venture to affirm, that meat of 


every kind, without any exception, roaſted in a 
roaſter, is beter tafked—higher flavoured—and much 


> : more 
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more juicy and delicate, than when roaſted on a ſpit 
before an open fire. . L 

I ſhould not have dared to have mb this 
opinion four years ago; but I can with ſafety do 
it now, for I can appeal for a confirmation of the 
fact to the reſults of a number of deciſive expe- 
riments, lately made in this metropolis, and by the 
moſt competent judges. 

Among many others who, during the laſt year, 
have cauſed Roaſters to be put up in their 
kitchens, I could mention one perſon in particu- 
lar, a nobleman, diſtinguiſhed as much by his in- 
genuity and indefatigable zeal in promoting uſeful 
improvements, as by his urbanity and his know- 
ledge in the art of refined cookery ; who had 79 
Rogfters put in his houſe in town, and who in- 
forms me, that he has frequently invited company to 
dine with him ſince his Roaſters have been in uſe, 
and that the diſhes prepared in them have never 
failed to meet with marked approbation. 

In enumerating the excellencies of this new 
implement of cookery, there is one of indiſputable 
importance, which ought not to be omitted. 
When meat is roaſted in this machine, its quan- 
tity, determined by weight, is conſiderably greater 
than if it were roaſted upon a ſpit before a fire. 
To aſcertain this fact, two legs of mutton, taken 
from the ſame carcaſe, and made perfectly equal in 
weight before they were cooked, were roaſted on 
the ſame day, the one in a Roaſter, the other on a 


[pit before the fire; and to prevent all deception, 
VOL, ur. 1 the 
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the perſons employed in roaſting them were not 
informed of the principal deſign of the expe 
riment. When theſe pieces of roaſted meat came 
from the fire, they were carefully weighed; when it 
appeared, that the piece which had been roaſted in 
the Roaſter was heavier than the other, by a dif- 
ference which was equal to ſix per Cent. or ſix 
pounds in an hundred. But this even is not all; 
nor is it indeed the moſt important reſult of the 


experiment. Theſe two legs of mutton were brought 


upon table at the ſame time, and a large and per- 
fectly unprejudiced company was affembled to eat 
them. They were both declared to be very good; 


but a decided preference was unanimouſly given 


to that which had been roaſted in the Roaſter, it 
was much more juicy, and was thought better 
taſted. They were both fairly eaten up ; nothing 
remaining of either of them that was eatable. Their 
fragments, which had been carefully preſerved, 
being now collected and placed in their ſeparate 
diſhes ; it was @ compariſon of theſe fragments which 
afforded the moſt ſtriking proof of the relative 
merit of theſe two methods of roaſting meat, in 


reſpect to the economy of food. Of the leg of 


mutton which had been roaſted in the Roaſter, 


hardly any thing viſible remained except the bare 


bone; while a conſiderable heap was formed of 
frrkpa not eatable, which remained of that roaſted 

on a ſpit. 
I believe I may venture to clan that the reſult 
of this experiment 18 . of the moſt ſerious 
attention, 
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attention, eſpecially in this country, where ſo much 
roaſted meat is eaten, and where the economy of 
food is every day growing to be more and more an 
object of public concern. 

I could mention ſeveral other experiments ſimilar 
to that juſt deſcribed, which have been made, and 


with ſimilar reſults; but it would be fuperfluous 


to bring many examples to aſcertain a fact, which 
is ſo well eftabliſhed by one. 

There is one peculiarity more, reſpecting meat 
roaſted in a Roaſter, which I muſt mention; that is, 


the uncommon delicacy of the taſte of the fat of 
the meat ſo roaſted, eſpecially when it has been 


done by à very flow fire. When good mutton is 
roaſted in this manner, its fat is exquiſitely ſweet 
and well taſted ; and when eaten with currant jelly, 
can hardly be diſtinguiſhed from the fat of the 


very beſt veniſon. The fat parts of other kinds 


of meat are alſo uncommonly delicate when pre- 
pared in this manner ; and there is reaſon to think 
that they are much leſs unwholeſome than when. 
they are roaſted before an open fire. 

The heat which 1s generated by the rays which 


proceed from burning fuel, is frequently moſt in- 


tenſe; and hence it is that the ſurface of a piece 


of meat that is roaſted on a ſpit, is often quite 


burnt, and rendered not only hard and ill-taſted, 


but very unwholeſome. The fat of veniſon is not 


thought to be unwholeſome ; but in roaſting ve- 


niſon, care is taken by covering it, to prevent the 
Fays from the fire from burning it. In the Roaſt- 
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_ ont Of Kitchen Fire-places. 
ing machine, the bad effects of theſe direct rays 
are always prevented by the ſides of the Roaſter, 
which intercepts them, and protects the ſurface of 
the meat from the exceſſive violence of their ac- 
tion; and even, when at the end of the proceſs of 
roaſting, the intenſity of the heat 1n the Roaſter 
is ſo far increaſed as to brown the ſurface of the 
meat, yet this heat being communicated through 
the medium of a heated fluid (air)! is much more 
moderate and uniform and certain in its effects, 
than direct rays which proceed from burning fuel, 
or from bodies heated to a ſtate of incandeſcence. 


Directious for SETTING Roaſters, 


TRERE are two points, to which attention muſt 
be paid by bricklayers in sETTI NG theſe Roaſters; 
otherwiſe they will not be found to anſwer. Their 
fire-· places muſt be made extremely ſmall; and pro- 
viſion muſt be made for cleaning out their flues 
from time to time when they become obſtructed 
with ſoot. 

When] firſt e theſe Roaſters into this 
country five years ago, I was not fully aware of the 
irreſiſtible propenſity to make too great fires on all 
occaſions, which thoſe people have who inhabit 
kitchens ; but ſad experience has fince taught me, 
that nothing ſhort of rendering it abſolutely im- 
poſſible to deſtroy my Roaſters by fire, will prevent 
their being fo deſtroyed. The knowledge of this 

mn = fact 
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fat has put me on my guard, and I now take ef- 
fectual meaſures for preventing this evil. I cauſe 
the fire-places of Roaſters to he made very ſmall, 
and direct them to be ſituated at a conſiderable 
diſtance below the bottom of the Roaſter. 

For. a Roaſter which is 18 inches wide, and 24 
inches long, the fire-place ſhould not be more than 
ſeven inches wide and nine inches long ; ; and the 
fide walls of the fire-place ſhould be quite vertical 
to the height of fix or ſeven inches. Small as this 
fire-place may appear to be, it will contain quite 
coals enough to heat the Roaſter, and many more 
than will be found neceſſary for keeping it hot when 
heated. The fact is, that the quantity of fuel re- 
quired to roaſt meat in this way, is almoſt incre- 
dibly ſmall. By experiments, made with great care 
at the Foundling Hoſpital, it appeared to be only 
about one ſixteenth part of the quantity which would 
be required to roaſt the ſame quantity of meat in 
the common way before an open fire. But it is 
not merely to ſave fuel that I recommend the fire- 
places to be made very ſmall ;—it is to prevent the 
Roaſters from being wantonly deſtroyed, the meat 
ſpoiled, and a uſeful invention diſcredited. 

With regard to the proviſion which ooh to be 
made, in the ſetting of a Roaſter, for occaſionally 
cleaning out its flues, this muſt be done by leaving 
proper openings (about four or five inches ſquare 
tor inſtance) in the brick-work, to introduce a 
bruſh, like a bottle-bruſh, with a long handle ; 
which openings may be cloſed with ſtoppers or fit 
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pieces of brick, or of ſtone, and the joinings made 
good with a little moiſt clay. To render theſe 
ſtoppers more conſpicuous, they may each be fur- 
niſhed with a ſmall iron ring or knob, which will 
likewiſe be uſeful as an handle in removing them, 


and replacing them. 


In the figures of 15 and 16, a ſimple contrivance 
may be ſeen, repreſented, by means of which the 
ſoot which is apt to collect about the top of a 
Roaſter, may be removed with very little trouble 


as often as it ſhall be found neceſſary, without 


injuring the brick-work, or deranging any part of 
the machinery. By means of an oblong ſquare 


| frame, conſtructed of ſheet iron, and faſtened to 


the top of the Roaſter by rivets, a door-way is 
opened into the void ſpace left for the flame and 
ſmoke between the outſide of the Roaſter, and the 
hollow arch or:vault in which it is placed; and by 
introducing a bruſh with a flexible handle through 
this door-way, the ſoot adhering to the outſide > 
the top of the Roaſter, and to the ſurface of the 


brick- work ſurrounding it, may be detached and 


made to fall back into the fire-place, from whence 
it may be removed with a ſhovel, The ſides of 
the Roaſter may be cleaned by introducing a 
bruſh through the door-way of the fire- place. 
The door-way at the top of the Roaſter may be 


cloſed either by a ſtopper made of ſheet iron, or by 


a fit piece of ſtone or brick, furniſhed with a ring 


or knob, to ſerve as a handle to it. 


Ir coke be burnt under theſe Roaſters, inſtead 
FT: of 
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of coal (which, as they will not be more expenſive 
fuel, and as they burn longer, and give a more equal 
heat, I would ſtrongly recommend) the flues will 
ſeldom if ever require to be cleaned out. I burn 
nothing but coke and a few pieces of wood, in the 


cloſed fire- places of my own kitchen; and for my 


open chimney fires, I uſe a mixture of coke and 
coals, which makes a very pleaſant fire, and is, I 
believe, leſs expenſive than coals. It appears to me 
that there is no ſubje& which offers ſo promiſing 
2 field for experimental inveſtigation, and where 
uſeful improvements would be ſo likely to be 
made, as in the combination and preparation of fuel. — 
But to return from this digreſſion. 

In conſtructing the fire-place of a Roaſter * 
all other cloſed fire - places) care muſt be taken to 
place the iron- bars on which the fuel burns, at a 
conſiderable diſtance from the door of the fire- 
place; otherwiſe this door being near the fire, its 


| handle will become very hot, and it will burn the 


hand of a perſon that takes hold of it. I have 
more than once ſeen Roaſters and ovens con- 
demned, diſgraced, and totally neglected, merely 
from an accident of this kind. And yet how eaſy 
would it have been to have corrected this fault! 
If the door of the fire-place is formed to become 
too hot, ſend for the bricklayer, and. let him put 
the fire-place farther backward. 

There ſhould always be a pailage, or throat, of a 
certain length, between the mouth or door of a 
cloſed a are and the fire- place properly ſo 
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called, or the cavity occupied by the burning fuel. 


Where fire- places are of large dimenſions, it is very 
uſeful (as indeed it is cuſtomary) to keep this throat 
conſtantly filled and choaked up with coal. This 
coal, which, as there is no ſupply of air in the 
paſſage, does not burn, ſerves to defend the fire- 

place door from the heat of the fire. It ſerves 
another uſeful purpoſe; it gets well warmed, and 

even heated very hot before it is puſhed forward 


into the fire- place, which diſpoſes it to take fire 
inſtantaneouſly, and without cooling the fire · place 


and depreſſing the fire when it is introduced. If 
any part of it takes fire while it occupies the throat 
or paſſage of the fire · place, it is that part only 


which is in immediate contact with the burning 
fuel; and what is ſo burnt, is conſumed under the 
moſt advantageous circumſtances; for the thick 
vapour which riſes from this coal, as it grows very 
hot, and which, under other leſs favourable circum- 
ſtances, would not fail to go off in ſmoke, takes 


fire in paſting over the burning fuel, and burns with 
a clear bright flame. I have had frequent oppor- 
tunities of verifying this intereſting fact; and J 
mention it now, in order, if poſſible, to fix the at- 
tention of thoſe who have the management of large 
Hires, to an object which perhaps is of greater im- 
portance than they are aware of. 


When good reaſons can be aſſigned for the ad- 
vantages which reſult from any common practice, 


this not only tends to ſatisfy the mind, and make 
Neuf careful, cheerful, and attentive in the pro- 
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ſecution of their buſineſs, but it has alſo a very 
ſalutary influence, by preventing thoſe perpetual 
variations and idle attempts at improvement, un- 
direfted by ſcience, which are the conſequence of 
the inconſtancy, curioſity, and reſtleſsneſs of man. 

Diſcoveries are always accidental ; and the great 
uſe of ſcience is by inveſtigating the nature of 
the effects produced by any proceſs or contri- 
vance, and of the cauſes by which they are 
brought about, to explain the operation, and de- 
termine the preciſe value of every new invention. 
This fixes as it were the Jatitude and Jongitude of 
each diſcovery, and enables us to place it in that 
part of the map of human knowledge which it 
ought to occupy It likewiſe enables us to uſe it 
in taking bearings and di Nances, and in ſhaping 
our courſe en we go in ſearch of new diſco- 
veries—But I am again ſtraying very far from my 
humble ſubject. | 

In conſtructing cloſed fire- places for Roaſters, 
Boilers, Ovens, &c. for kitchens, I have found it 
to be a good general rule to make the diſtance 
between the fire-place door and the hither end of 
the bars of the grate, juſt equal to the width of 
the fire-place, meaſured juft above the bars. In 
fire-places of a moderate fize, where double doors 
are uſed, it will ſuffice, if the diſtance from the 
hinder fide of the inner door, to the hither end of 
the bars, be made equal to the width of a brick, 
or 42 inches; but if the door be not double, it 
; 1s neceflary that the length of the paſſage from 
- | the 
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Tao | © Of Kitchen Fire- aces. 
the door, into the place occupied A the burning 
fuel, ſhould be at leaſt fix or ſeven inches; 


In ſetting the iron frame of. the door of a cloſed 


fire-place, care ſhould be taken to maſk the metal 
by ſetting the bricks before it in ſuch a manner 
that. no part of the frame may be ſeen (if I may 
uſe that expreſſion) by the fire. This precaution 
ſhould be uſed in conſtructing fire-places of all 
ſizes, otherwiſe the frame of the fire-place door 


will be heated very hot by the rays from the 
burning fuel, eſpecially when the fire-place is 
large, and its form will ſoon be deſtroyed by the 


frequent expanſion and contraction of the metal, 
The conſequences. of this change of form will be, 
the looſening of the frame in the brick-work, and 
the admiſſion of air into the fire-place over the 
fire, between the ſides of the frame and the brick- 
work, and likewiſe between the frame and its 
door, which will no longer fit each other. 

The expence of Who large fire-places in re- 
pair is very conſiderable, as I have learnt from 


ſome of the London brewers. More than nine. 


tenths of that expence might eaſily be ſaved, by 
conſtructing the machinery more ſeientiſically, and 
uſing it with care. 

Fig. 1 5, is a front view; and fig. 16, repreſents 
* vertical ſection of a Roaſter, ſet in brick-work 
The hollow ſpaces repreſented in fig. 16. are ex- 
preſſed by ſtrong vertical lines, namely, the aſh- 
pit, A. the fire-place, B. The ſpace between the 


outſide of the Roaſter, and the arch of brick-work 
which 
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kit ſurrounds it, C.—the broad canal at the 
farther end of the Roaſfler, by which the ſmoke 
deſcends, D.—and the place E, where it turns, in 
order to paſs upwards into the chimney by the 
perpendicular canal, F,—The brick-work is ex- 
prefſed by fainter lines drawn in the ſame direc- 
tion. | 

The farther end of the Roaſter muſt be ſo fixed 
in the brick-work, that no part of the ſmoke can 
find its way from the fire- place B, directly into 
the canal D, otherwiſe it will not paſs up by the 
ſides of the Roaſter to the top of it. At the top 
of the Roaſter, at its farther end, an opening muſt 
of courſe be left for tlie ſmoke to 25 into the de- 
ſcending canal D. 

As I have already mentioned the neceſſity of 
cauſing the ſmoke, which is uſed for heating an 
iron oven or a Roaſter, 70 deſcend before it is per- 
mitted to paſs off into the chimney, I ſhall inſiſt 
no farther on that important point in this place. 
It may, however, be uſeful to obſerve, that if the 
place where a Roaſter is ſet is not deep enough to 
allow of the deſcending canal, D, and the canal F, 
by which the ſmoke aſcends and paſſes into the 
chimney, to be ſituated at the farther end of the 
Roaſter, both theſe canals may, without the ſmalleſt 
inconvenience, be placed on one fide of the Roaſter : 
indeed, as houſes are now built, it will commonly 
be moſt convenient to place them on one fide, and 
not at the end of the Roaſter. When this is done, 
ſne ſmoke muſt be permitted to paſs up behind 
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the farther end of the Roaſter, as well as by the 
fides of it. , 
By taking away a large flat ſtone, or a twelve- 
inch tile, placed edgeways, a paſſage from A to E 
may be opened occaſionally, in order to clean out 
the canals D and F, and remove the ſoot. Theſe 
paſſages may be cleaned out either from aboye or 
from below, by means of a bruſh, with a long 
flexible handle. | 
The ſteam tube (which is ſeen in this figure) 
muſt open into a ſeparate canal (not expreſſed in 
the figure) which muſt be conſtructed for the ſole 
purpoſe of carrying off the ſteam into the chimney, 
or into the open air. If this ſteam tube were to open 
into either of the cavities or canals C, D, E, or F, 
in which the ſmoke from the fire which heats the 
Roafter circulates, this ſmoke might, on ſome oc- 
caſions, be driven back into the Roaſter, which 
could not fail to give a bad taſte to the meat, The 
ſteam tube muſt be laid on a deſcent, otherwiſe 
the water generated in it, in conſequence of the 


the Roaſter. - 7 
Some care will be neceſſary in EY the vault 


which is to cover the Roaſter above. Its form ; 
ſhould be regular, in order that it may be every n 
where at the ſame diſtance from the Roaſter ; and 
its concave ſurface ſhould be as even and ſmooth 
8 poſſible, in order that there may be the fewer 
cavaties for the lodgment of ſoot. The diſtance 


between the outſide of the Roaſter and the con- 
cave 


Management of the Roaſter, c. 12 3 


cave ſurface of this vault, may be about two inches; 
and the ſame diſtance may be preſerved below, 
between the brick-work and the ſides of the 
Roaſter. In the figure 15, the outline of the 
fire-place and of the cavity in which the Roaſter 
is ſet, is indicated by a dotted line. 


Directions for the Management of a Roafter. 


Can muſt be taken to keep the Roaſter very 
clean, and above all, to prevent the meat from 


touching the ſides of it, and the gravy from being 
ſpilt on its bottom. If by any means it becomes 


greaſy in any part that is expoſed to the action of 
the fire, as the metal becomes hot, this greaſe will 
be evaporated, as has already been obſerved, and 
will fill the Roaſter with the moſt offenſive vapour. 
When greaſe ſpots appear, the inſide of the Roaſter 
muſt be waſhed, firſt with ſoap and water, to take 


away the greaſe, and then with pure water, to take 


away the ſoap, and it muſt then be wiped with a 
cloth till it be quite dry. 

The fire muſt be moderate, and time muſt be 
allowed for the meat to be roaſted by the moſt 
gentle heat. About one-third more time ſhould in 


general be employed in roaſting meat in a Roaſter, 


than would be neceſſary to roaſt it in the uſual 
way, on a ſpit before a fire. 

The blow-pipes ſhould be kept conſtantly doſed 
rom the time the meat goes into the Roaſter, till 
vithin 12 or 15 minutes of its being ſufficiently 

done 
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124 / Ritchen Fire-places. 
done to be ſent to the table, that 1 is to ſay, till it 14 
fit 20 be browned. 

The meat is browned in the following manner: 
the fire is made to burn bright and clear for a 
few minutes, till the blow-pipes begin to be red- 
hot (which may be ſeen by withdrawing their 
ſtoppers for a moment, and looking into them; 
when the damper of the ſteam- tube of the Roaſter 
being opened, and the ſtoppers of the blow-pipes 
drawn out, a certain quantity of air is permitted 
to paſs through the heated W into and 
through the Roaſter. 

J ſay, a certain quantity of air is allowed to na 
through the blow-pipes into the Roaſter. If the 
fteam-tube and the blow-pipes were ſet wide open, 
it is very poſſible, that too much might be ad- 
mitted, and that the infide of the Roaſter and its 
contents might be cooled by 1t, inſtead of being 
raiſed to a higher temperature. As the velocity 
with which the cold air of the atmoſphere will 
ruſh into and through the blow-pipes of a Roaſte: 
will depend on a variety of circumſtances, and may 
be very different even in Roaſters of the ſame fize 
and conſtruction, no general rules can be given in 
browning the meat for the regulation of the ſtop- 
pers of the blow-pipes, and of the damper in the 
ſteam tube; theſe muſt depend on what may be 
called e Trim of the Roaſter, which will ſoon be 
diſcovered by the cook. 

There is an infallible rule for the regulation of 
the damper of the fteam tube, during the lime thi 


meat is roaſting by à gentle heat. It muſt then be 
kept 


Management of the Roaſter, &c. 125 
kept juſt ſo much opened, that the ſteam which 
ariſes from the meat, and from the evaporation of 

the water in the dripping- pan, may not be ſeen 
coming out of the Roaſter through the crevices of 
its door; for if it be more opened, the cold air of 
the atmoſphere will ruſh into the Roaſter through 
thoſe crevices, and by partially cooling it, will de- 
range the proceſs that is going on; and if it be 
leſs opened, the room will be filled with ſteam. _ 
In brightening the fire, preparatory to the 
browning of the meat, the regiſter in the aſh-pit 
door, and the damper in the canal by which the 
ſmoke paſſes off into the chimney, ſhould both be 
opened, and it may be uſeful to ſtir up the fire with * 
a poker, but this would be a very improper time 
for throwing a quantity of freſh coals into the fire- 
place, for that would cool the fire-place, and damp 
the fire for a conſiderable time. By far the beſt 
method of brightening the fire for this purpoſe, 
would be to throw a {mall faggot into the fire, or 
a little bundle of dry wood of any kind, ſplit 
into ſmall pieces about fix or ſeven inches in length. 
This would afford a clear bright flame, which 
would heat the blow-pipes quickly, and without 
injuring them. Indeed wood ought always to be 
uſed for heating Roaſters, in preference to coal, 
where it can be had, and the quantity of it 
required is ſo extremely fmall, that the difference 
in the expence would be very trifling, even here 
in London, where the price of fire-wood is ſo 
high. And if the durability of the machinery be 
be 1 
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126 O Kitchen Fire- places. 

taken into the account, which is but juſt, I am 
confident, that for heating Roaſters and Ovens 
conſtructed of ſheet iron, coals would turn out to 
be dearer fuel than wood. 

I have already infiſted ſo much on the necbth 
of keeping a quantity of water under meat that 
is roaſting, in order to prevent the drippings from 
the meat from falling on any very hot metal, that 
I ſhall not now enlarge farther on the ſubject, ex- 
cept by ſaying, once more, that it is a circum- 
ſtance, te which it is indiſpenſably er to pay 
attention. 

When meat is roaſted by a very moderate heat, 
it will ſeldom or never require being either turned 
or baſted, but when the heat in the Roaſter is more 
intenſe, it will be found uſeful both to turn it, 
and to baſte it three or four times during the pro- 
ceſs. The reaſon of this difference in the manner 
of proceeding, will be evident to thoſe who con- 
ſider the matter with attention. | 

When Roaſters are conſtrued of large dimen- 
fions, ſeveral kinds of meat may be roaſted in them 
at the ſame time. If care be taken to preſerve their 
drippings ſeparate, which may eaſily be done by 
placing under each a ſeparate diſh, or dripping- 
pan, ſtanding in water contained in a larger drip- | 
ping-pan, there will be no mixture of taſtes ; and, 
what no doubt will appear ſtill more extraordinary, 
a whole dinner, conſiſting of various diſhes, 
roaſted, ſtewed, baked, and boiled, may be pre- 


pared at the fame time in the ſame Roaſter, with- 
TM: „ out 


1 


| Management of the Roafters, Sc. 127 
out any mixture whatever of taſtes. A reſpe&- 
able friend of mine, who firſt made the experi- 


ment, and who has fince repeated it ſeveral times, 


has aſſured me of this curious fact. It may per- 


haps, in time, turn out to be an important diſ- 
covery. A ſimple and economical eontrivance, by 


means of which all the different proceſſes of 


cookery could be carried on at the ſame time, and 


by one ſmall fire, would, no doubt, be a valuable 
Ns mn 

It is very certain that Roaſters itt either bake 
or roaſt, ſeparately, in the higheſt poſſible perfec- 
tion; and it is not improbable that, with certain 


precautions in the management of them, they may 


be made to perform thoſe two proceſſes at the ſame 
time, in ſuch a manner as to give general ſatisfac- 
tion. When Roaſters are defigned for roaſting 
and baking at the ſame time; they ſhould be made 
ſufficiently large to admit of a ſhelf above the 
meat, on which the things to be baked ſhould be 
placed. I am told, that above half the Roaſters 


lately put up in London, are ſo conſtructed, and 


that they are frequently made to roaſt and bake 

at the ſame time. I ſhall take another opportunity 

of enlarging on the utility of this contrivance. 
There is a precaution to be taken in opening 


the door of a Roaſter, when meat is roaſting in it, 


which ought never to be neglected; that is, to 


open the ſteam-tube and both the blow- pipes, for 


about a quarter of a minute, or while a perſon 
can count fifteen or twenty, before the door of the 
Roaſter be thrown open. This will drive away the 

VOL, III. K. ſteam 
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128 | Of Kitchen Fire-places. 
ſteam and vapour out of the Roaſter, which other- 
wiſe would not fail to come into the room as often 
as the door of the Roaſter is opened. 
A As it will frequently happen that the meat will 
be done before it will be time to ſend it up to ta- 
ble; when this is the caſe, it may either be taken 
out of the Roafter and put into a hot cloſet, which 
may very conveniently be ſituated immediately 
over the Roaſter, or it may remain in the Roaſter 
till it is wanted. If this laſt mentioned method 
of keeping it warm be adopted, the following pre- 
cautions will be neceflary for cooling the Roaſter, 
_ otherwiſe the proceſs of roaſting will ſtill go on, 
and the meat, inſtead of being merely kept Warm, 
will be over done: The regiſter in the aſh-pit 
door ſhould be cloſed; the fire- place door, and 
the damper in the chimney, ſhould be ſet wide 
open; the fire ſhould either be taken out of the 
fire- place, or it ſhould be covered with cold afhes ; 
and laſtly, the damper in the ſteam-tube and both 
the blow-pipes ſhould be opened. By theſe means 
the heat will very ſoon be driven away up the 
chimney, and as ſoon as 1t 1s ſo far moderated as 
to be no longer dangerous, the. blow-pipes and the 
damper in the ſteam-tube may be nearly cloſed; 
and if there ſhould be danger of the cooling being 
carried too far, the fire-place door may be ſhut. 
By theſe means the heat of the Roaſter, and of 
the brick-work which ſurrounds it, may be mode- 
rated and regulated at pleaſure, and meat already 
roaſted may be kept warm, for almoſt any length of 
Une, without any * of its being ſpoiled. 
£243 | i ä 
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| Miſcellaneous Obſervations reſpecting Roaſters and 


Ovens. 


I $HALL, no doubt, be criticiſed by many, for 
dwelling ſo long on a ſubje&, which to them will 
appear low, vulgar, and trifling; but I muſt not 
be deterred by faſtidious criticiſms from doing all 
I can do, to ſucceed in what I have undertaken. 
Were I to treat my ſubject ſuperficially, my writ- 
ings would be of no uſe to any body, and my la- 
Lour would be loſt; but by inveſtigating 1t tho- 
roughly, I may perhaps engage others to pay that 
attention to it, which, from its importance to ſo- 
ciety, it certainly deſerves. If improvements in 
articles of elegant luxury, which not one perſon in 
ten thouſand is rich enough to purchaſe, are con- 
ſidered as matters of public concern, how much 
more intereſting to a benevolent mind mult thoſe 
improvements be, which contribute to the comfort 
and convenience of every claſs of ſociety, rich and 
Poor. | | e 
But the ſubject now under conſideration is very 
far from being unintereſting, even if we conſider it 
merely as it is connected with ſcience, without any 
immediate view to its utility; for in it are involy- 
ed ſeveral of the moſt abſtruſe queſtions relative to 
the doctrine of heat. 

Many have objected to the ander on. a ſup- 
poſition that meat cooked in it mult neceſſarily 


partake more of the nature of baked meat than of 
K 2 roajted 
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roaſted meat. The general appearance of the ma- 
chinery 15 certainly calculated to give rife to that 
idea, and when it is known that all kinds of baking 
may be performed in great perfection in the Roaſter, 
that circumſtance no doubt tended very much to 
confirm the ſuſpicion: but when we examine the 
matter attentively, I think we fhall find that this 
objection is not well founded. ; 
When any thing is baked in an oven, (on the 
common conſtruction) the heat is gradually dimi- 
»;/hing during the whole time the proceſs is going 
on. In the Roaſter, the heat is regulated at plea- 
fure, and can be ſuddenly increaſed towards the 
end of the proceſs ; by which means the diſtin- 
guiſhing and moſt delicate operation, the browning 
of the ſurface of the meat, can be effected in a few 
minutes, which prevents the drying up of the meat, 
and the loſs of its beſt juaces. | 
In an oven, the exhalations being confined, the 
meat ſeldom fails to acquire a peculiar and very 
diſagreeable ſmell and taſte, which, no doubt, is 
occaſioned ſolely by thoſe conſined vapours. The 
ſteam tube of a Roaſter being always ſet open, 
when, in browning the meat, the heat is ſufficiently 
raiſed to evaporate the oily particles at its ſurface, 
the noxious vapours unayoidably generated in that 
proceſs are immediately driven away out of the 
Roaſter, by the current of hot and pure air from 
the blow-pipes. This leaves the meat perfectly free, 
both from the taſte and the {mell peculiar to 


baked meat. | 
| Some 


Obſervations on Roaſters, Ec. 131 
Some have objected to Roaſters, on an idea that 
as the water which is placed under the meat, is (in 
part at leaſt) evaporated during the proceſs, this 


muſt make the meat ſodden, or give it the appear- 


ance and taſte of meat boiled in ſteam; but this 
objection has no better foundation, than that we 
have juft examined. As ſteam is much lighter 


than air, that generated from the water in the 


dripping- pan, will immediately riſe up to the top of 
the Roaſter, and paſs off by the ſteam- tube, and 

the meat will remain ſurrounded by air, and not 
by ſteam, But were the Roaſter to be conſtantly 
full of ſteam, to the perfect excluſion of all air, 
which however is impoſſible, this would have no 
tendency whatever to make the meat ſodden. It is 
a curious fact, that ſteam, ſo far from being a moiſt 
fluid, is perfectly dry, as long as it retains its 
elaſtic form; and that it is of fo drying a nature, 
that it cannot be contained in wooden veſſels, 
(however well ſeaſoned they may be) without dry- 
ing them and making them ſhrink till they crack 
and fall to pieces. 

Steam is never moiſt. When it is condenfed 
with cold it becomes water, which is moiſture it- 


felf; but the ſteam in a Roaſter, which ſurrounds 


wo that 1s roaſting, cannot be condenſed upon 
; for the ſurface of the meat, being heated by 
the calorific rays from the top and fides of the 
nn! is even hotter than the ſteam. 
If ſteam were a moiſt fluid, it would be found 
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very difficult to bake bread, or any oO elſe, in a 


Common Oven. 


Meat which is boiled or baden in ſteam, is put 
900 into the containing veſſel, and the hot ſteam 
which is admitted, is inſtantly condenſed on its 
ſurface, and the water reſulting from this conden- 
ſation of ſteam, dilutes the juices of the meat, and 
waſhes them away, leaving the meat taſteleſs and 
inſipid at its ſurface : but when meat is put cold 
into a Roaſter, the water in the dripping-pan being 


cold likewiſe, long before it can acquire heat ſuffi- 
' cient to make it boil, the ſurface of the meat will 


become too hot for ſteam to be condenſed upon it; 
and were it not to be browned at all, it could not 
poſſibly taſte ſodden. 

It appears to me, that theſe illucidations : are ſuf- 
ficient to remove the two objections which are moſt 


commonly made to the Roaſter, by thoſe who are 


not well acquainted with its a and man- 
ner of acting. 

In ͤ my account of the blow - pipes, L have ſaid that 
the current of air which comes into the Roaſter 
through them, when they are opened to brown the 
meat, © drives away all the moiſt air and vapour 


cout of the Roaſter.” This I well know is not an 


accurate account of what really happens ; but it 
may ſerve, - perhaps better than a more ſcientific 
explanation, to give the generality of readers diſ- 
tinct ideas of the nature of the effects that are pro- 
duced by them. The noxious vapour generated 
from 


Osſervations on Roaſters, Wc. 133 


from the oily particles that are evaporated by the 
ſtrong heat, are moſt certainly driven away, preciſely 
in the manner deſcribed; and we have juſt ſeen how 

very efſential it is that theſe vapours ſhould not be 
permitted to remain in the Roaſter;—and whether 


the ſurface of the meat be in fact dried by the imme- 


diate contact of a current of hot and dry air, or 
whether this effect is produced in conſequence of 
an increaſe of calorific rays from the top and ſides 
of the Roaſter, occaſioned by the additional heat 
communicated to the internal ſurface of the Roaſter 
by this hot wind, the utility of the blow-pipes is 
equally evident in both caſes, . 
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CHAPTER V. 


More bartender deſcriptions of the ſeveral parts of the 


Roaſter, defigned for the information of workmen 
Of the body of the Roafter—Of the advantages 
which refult from its pecutiar form— Of the bel 
method of proceeding in covering the iron doors of 
Roafters, and Ovens, with pannels of wood, for con- 


fining the heat — Method of conſtructing double doors 


of fheet iron, and of caſt iron Of the Bloto-pipes.— 
Of the geam tube Of the dri pping-pan. Precau- 
tions to be uſed for Preventing the too rapid evapo- 
ration of ile water in the dripping-pan—Of large 
Roafters that may be uſed for roafting and baking 
at the ſame time Precautions which become neceſ- 
fary when Roaſters are made very large—Of va- 
rious allerations that may be made in the forms of 
Roaſters, and of the advantages and diſadvantages 
of each of them— Account of ſome attempts to fim. 
. plify the conſtruction of Roafters—Of a Roaſting- 
o. Of the difference between 4 Roaſtiug- oven, 
on, 6 a 1225 : 


LTHOUGH it will be eaſy for perſons ac- 
quainted with the mechanic arts, and accul- 


tomed to examine drawings and deſcriptions of 
machines, to form a perfect idea of the invention 


in queſtion, from what has already been ſaid, yet 
ſomething more will be neceſſary for the inſtrac- 
tion of artificers, who may be employed in execut- 


0 
b 
d 
b 


Further Defeription of the Roaſter. 133 


ing the work, and more eſpecially for ſuch as may 
from theſe deſcriptions undertake to conſtruct 
Roaſters, without ever having ſeen one. By going 
into theſe details, I ſhall no doubt find opportu- 
nities for introducing occaſional remarks on the 
uſes and management of the various parts of the 
machinery; which will tend not a little to illuſtrate 
the foregoing deſcriptions, and enable the reader 
to form a more preciſe and ſatisfactory opinion re- 
ſpecting the merit of the contrivance. 


Of the BODY of te De | 


Although [ have directed the Body of the Roaſ- 
ter to be made cyliadrical, it may, without any 
confiderable 1 inconvenience, be conſtructed of other 
forms. The reaſons why I preferred the cylin- 
drical form to all others, were, becauſe I was told 
by workmen, that 1t was the form of eafieſt con- 
ſtruction; and becauſe I knew it to be the form 
beſt adapted for ſtrength and durability. 


There is another reaſon, which I did not dare to 


communicate to the workmen (von- plate workers) 
whom I was obliged to employ, i in order to intro- 
duce, this contrivance into common uſe in this 
country: when Roaſters are of this form, it will 
be eaſy to make them of caſt-iron, which will ren- 
der the article not only cheaper to the purchaſer, 
but alſo much more durable, and better on many 
accounts, | 
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As there is a certain proportion of ſulphur in 
the coal commonly uſed in this country, I was al. 
ways perfectly aware of the conſequences of burn- 
ing it under Roaſters conſtructed of ſheet-iron. [ 
knew that the ſulphureous vapour from ſuch fuel 
would be much more injurious to the Roaſter, and 
eſpecially to its blow-pipes (which are much ex. 
\ poſed) than the clear flame of a wood fire; but! 
truſted to the remedy, which I knew might eaſily 
be provided for this defect. I thought that a/. 
fron, which is much leſs liable to be injured by a 
coal fire, than wrought iron, would ſoon be ſubſti- 
tuted in lieu of it, firſt for the blow-pipes, and then 
for the body of the Roaſter. In this expectation 
I have not been diſappointed, for the blow- pipes 
of Roaſters are now commonly made of caſt- 
iron by the London workmen; and where ſea- con 
is, uſed as fuel, they ne never ſhould be made of any 
other material. 

Ih be firſt Roaſters I aſca t to be made, had al 

flat bottoms, and their fides were vertical, and their 
tops were arched over in the form of a trunk; but 
ſeveral inconveniencies were found to reſult from 
this ſhape. Their bottoms were too much ex- 

poſed to the heat, and this exceſſive heat in that 
part heated the bottom of the dripping-pan too 

much, and cauſed the water in it to be ſoon eva 
porated ; it likewiſe cauſed them to warp, and 
ſometimes prevented their doors from cloſing them 
with that preciſion which is neceflary. 


If If the hot air in a Roaſter be permitted to eſcape 
by 
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Of the Body of the Roafter. 137 
by the crevices of its door, or what is ſtill worſe 
and more likely. to happen, if cold air be permit- 
ted to enter the Roaſter by thoſe openings, it is 
quite impoſſible that the proceſs of roaſting can go 
on well. 

As cold air will aloe tend to preſs into the 
body of the Roaſter by every paſlage that is left 
open, whenever, the Roaſter being hot, the damper 
of its ſteam-tube is open; this ſhows how neceſ- 
ſary it is, in roaſting meat, not to leave that 


damper open at any time when it naht to be kept 


cloſed. | 
As iron doors, for confining heat, are v 
to be warped by the expanſion of the metal, they 
ſhould never be made to ſhut into grooves, but 
they ſhould be made to cloſe tight by cauſing the 
flat ſurface. of the inſide of the door to lie againſt, 
and touch in all parts, the front edge of the door 
frame; which front edge muſt of courſe be made 
to be perfectly level, and as ſmooth as poſſible. 
When the body of the Roaſter is made cylin- 
drical, it will. be eafier to make the front of it, 
againſt which its door cloſes, level, than if it were 
of any other form; and when the door is circular, 


by making it a little diſhing, it will not be liable 


to be warped ; eſpecially when it is made double. 
If the front end of the cylinder of ſheet- iron 
which forms the body of the Roaſter, be turned 
outwards over a very ſtout iron wire, (about one- 
third of an inch in diameter for inſtance,) this will 
ſtrengthen the Roaſter very much, and will render 


it eaſier to make the end of the Roaſter level, to 
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133 / Kuchen Fire-places. 
receive the flat ſurface of its door: it can moſt 
eaſily be made level by placing the cylinder in 2 
vertical or upright poſition, with its open end 
downwards, on a flat anvil, and hammering the 
wire above mentioned, till its front edge, Which 
repoſes on the anvil, is quite level. 

In order that the door of the Roaſter may cloſe 
well, its hinges ſhould be made to project out- 
wards two or three inches beyond the ſides of the 
Roaſter; and it ſhould be faſtened, not by a com- 
mon latch, but by two turn-buckles, fituated juſt 
oppoſite to the two hinges. The diſtance at which 
the two hinges (and conſequently the two turn. 
buckles) ſhould be placed from each other, ſhould 
5 equal to half the diameter of the Roaſter. 
Ihe hooks for the hinges, and alſo the ſuppott 
cor the turn-buckles, ſhould be ſituated at the 
projecting ends of ſtrong iron ſtraps, faſtened at 
one of their ends to the outſide of the Roaſter, by 
means of rivetting-nails. The manner in which 
theſe turn- buckles are conſtructed, and the manner 
in which they are faſtened to the Roaſter, may be 
ſeen by examining figure 17, where ey are 2 57 
ſented on a large ſcale. 

The firſt Roaſters that were made were furniſhed 
wad two ſeparate doors, the one placed about 
four inches within the body of the Roaſter, the 
other even with its front. As the inſide door hac 
no. hinges, but, like a common oven door, was 
taken quite away when the Roaſter was opened; 
there was ſome trouble in the management of it; 


20 it was — that the cooks, to avoid that 
| trouble, 
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trouble, frequently threw it away, and uſed the 


roaſter without it. This contrivance of the cooks - 
to ſave trouble, came very near to diſcredit the 


Roaſters altogether, and to put a final ſtop to their 
introduction in this country. The circumſtance 


upon which the principal merit of the Roaſter de- 


pends, and on which the excellence of the food 
cooked in it depends entirely, is the equality of the 
heat, When the heat is equal on every fide, it 
may. be more moderate than when 1t 1s unequal; 
and the more moderate and equal the heat is by 
which meat can be properly roaſted, the better 
taſted and more wholeſome will it be. Now it is 
quite impoſſible to keep up an equal heat in a 
Roaſter which 1s cloſed only by a fingle door of 
ſheet-iron; for ſo much heat will paſs off zrough 


ſuch a thin metallic door, and be carried away by 


the cold air of the atmoſphere which is lying 
againſt the outſide of it, that the degrees of heat 
in different parts of the Roaſter muſt neceflanily 
be very different; and the conſequence of this in- 
equality will be, either that the meat will not be 
ſufficiently done in ſome parts, or that the heat 


muſt be ſo much increaſed as to prevent its being 


well done in any part. 

In order to induce perſons to be careful in the 
management of machinery of any kind which is 
new to them, it is neceflary to point out the bad 
conſequences which will reſult from ſuch neglects 
and inattentions as they are moſt liable to fall into 


in the uſe of it; for, however particular inſtruc- 


tions may be, ſtrict attention to them cannot be 
| 5 expected 
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expected from thoſe who are not aware of the bad 
effects that may reſult, from what may appear to 
them very trifling deviations or neglects. 

Thoſe who make Roafters muſt take the greateſt 
care to conſtruct them in ſuch a manner that they 
may be accurately cloſed, and that the heat may 
not be able to make its way 7hrouzh their doors; — 
and thoſe who uſe them, muſt be careful to manage 
them properly. 

There are two ways in which the door of a 
Roaſter may be conſtructed, ſo as to confine the 
heat perfectly well, without giving any additional 
trouble to the cook in the management of it. It 
may be made of a ſingle ſheet of iron, and covered 
on the outſide with a pannel of wood: or it may 
be conſtructed of two ſheets of iron, placed parallel 
to each other, at the diſtance of about an 1nch, 
and fo faſtened together that the air between them 
may be confined. 

When a door of ſingle ſheet iron is made to con- 
fine the heat by means of an outſide covering of 
wood, care muſt be taken to make ſuch outſide 
wooden covering in the form of a pannel, otherwiſe 
it will not anſwer. If a Board be uſed inſtead of 


a framed pannel it will moſt certainly warp with 


the heat, and will either detach itſelf from the iron 
door to which it is faſtened, or will cauſe the doo! 
to bend, and prevent its cloſing the Roaſter with 
ſufficient accuracy. I have ſeen ſeveral attempts 
made to uſe boards, inſtead of pannels, in covering 
the outſides of the iron doors of Roaſters, and iron 


ovens; but they were all unſucceſsful. It is quite 
impoſſible 


S Þ aa e ow 
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impoflible that they ever ſnould anſwer, as will be 


evident to thoſe who will take the trouble to con- 
ſider the matter with attention. 


As Doors of ſheet iron, covered with wood on 


the outſide, when they are properly conſtructed, 
are admirably calculated for confining heat; I 
think it worth while to give a detailed account of 
the precautions that are n! in the conſtruc- 
tion of them. 


Of the beſt Method of covering the Iron Doors of 
| Roafters and Ovens, &c. with M 00den Pannels, for 
confining the Heat. 


Tat object ocincipaliy to be attended to in this 
buſineſs, is to contrive matters ſo that the ſhrinking 
and ſwelling of the wood by alternate heat -and 
moiſture, ſhall have no tendency either to detach 


the wood from the iron- door, or to change its form; 


or to cauſe openings in the wood by which the air 


confined between the wood and the iron can make 


ts eſcape. 
The manner in which this may, in all caſes, be 


done, will be evident from an examination of the 


figure 18, which repreſents a front view of the door 
of a cylindrical Roaſter, 18 inches in, diameter, 
covered with a ſquare wooden pannel. 

It will be obſerved, that this pannel conſiſts of 
ſquare frame tenanted, and faſtened together at each 
of its four corners with a ſingle pin; and filled up 
in the middle with a ſquare board or pannel, which 
I confined in its place, by being made to enter 
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into deep grooves or channels, made to receive ity 
in The infides of the pieces whieh form the frame. 

The circular iron door to which this pannel is fixed, 


cannot be ſeen in the figure, being covered and 
concealed from view by the wood, but ith fize and 


poſitron are market out by a dotted circle; and the 


heads of ten rivets are ſeen, by which the wooden 
pannel is faſtened to the iron door. Theſe rivets 
are made to hold the wood faſt to the iron by 


means of ſmall circular plates of ſheet i iron, Which 


ate diſtinctly repteſented in the figure 

If the poſitions of the pins by which the wooden 
frame is faſtened together, and of the rivets which 
faſten the pannel to the iron door, are conſidered, 


it will be evident, that all bad effects of the ſhrinking 


of the wood by the heat are prevented by the pro- 
poſed conſtruction. The four pieces of wood, which 


conſtitute the frame of the pannel (which may be of 


common deal, and about four inches wide, and 
one inch thick), being faſtened with one pin 


only at each of their) joinings at the corners, and 


theſe pins being ſituated in the center of thoſe 
joinings, if upon the frame; in the middle of each 


of the four pieces which compoſe it, a ſquare be 


drawn in ſuch a manner that the corners of this 
ſquare may coincide with the centers of the four 


* nſtead of theſe rivets, ſhort wood 1 may bs uſed for 


faſtening the wooden pannel to the iron door; but care muſt 
be taken to place theſe ſcrews in the ſame places which are 
pointed out for the rivets. The heads of the wood ſcrews muſ 
of courſe be on the inſide of 581 iron door. 7 
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pins which hold the frame together, as neither 
heat nor dryneſs makes any conſiderable alteration 
in the length of the fibres of wood, it 15 evident 
that the ſhrinking-of the four pieces which com- 
poſe this frame, cannot alter the dimenſions of 
this ſquare, or in any way change its poſition. 


If, therefore, care be taken in faſtening the pannel 


to the iron door to place the rivetting-nails in the 


lines which form the four fides of this ſquare, the 
ſhrinking of the wood will occaſion no ſtrain on 


the iron door, nor have any tendency whatever 
to change its form; and with regard to the cen- 
ter piece of the pannel, if it be faſtened to the 
iron door by two rivets, ſituated in the direttion of 
the fibres of the wood, in a line dividing this piece 
into two equal parts, its ſhrinking will be at- 
tended with no kind of inconvenience. Care 
ſhould however be taken to make this pannel 
enter ſo deeply into the grooves in its frame, that 
when it has ſhrunk as much as poſſible, its width 
ſhall not be ſo much reduced as to cauſe it to 
come quite out of the grooves. This piece may 
be made about one-third of an inch thick; and 
the grooves which receive 1t may be made of the 
ſame width, and about three quarters of an inch 
deep. 

When wooden covers of this kind are made for 


iron doors of large dimenſions, they ſhould be di- 


vided into a number of compartments, otherwiſe 
the center pieces, or the pannels, properly ſo call- 
ed, being very large, the ſhaking! of the wood 
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with heat will be apt to make them quit the 
grooves of their frames, which would open a paſ- 


ſage for the cold air to approach the ſurface of the 


iron door. 
In faſtening the wooden pantiel to its iron door, 
it wall be beſt that the wood ſhould not come 


into immediate contact with the iron. Two or 


three ſheets of cartridge paper placed one upon 
the other, may be interpoſed between them ; and 


to prevent the poſſibility of this paper taking fire, 


it may previouſly be rendered incombuſtible by 
ſoaking it in a ſtrong ſolution of alum, mixed 
with a little armenian bole, or common clay. This 
paper will not only aſſiſt very much in confining 
the heat, but will alſo effectually prevent the wood 
from being ſet on fire by heat communicated 
through the iron door of the Roaſter. It is indeed | 


highly improbable that the Roaſter ſhould ever 


be ſo intenſely heated as to produce this effect; 
but as the ſtrangeſt accidents ſometimes do hap- 
pen, it is always wiſe to be prepared for the work 
that can happen. | 

As the center piece of wood, or pannel properly 
fo called, which fills up the wooden frame, is only 


| 
one- third of an inch in thickneſs, while the frame 
is one inch in thickneſs, it is evident that if the : 


face of the frame be made to apply every where f 
to the flat ſurface of the iron door, the center il o 
piece will not touch it. This circumſtance will WM « 
be rather advantageous than otherwiſe, in con- 

fining the beat; but ſtill it will require. ſome at- of 


tention in faſtening the wood to the i iron. * 
(0) 


* 
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of the two rivets which paſs through this center 


piece, muſt alſo be made to paſs through a ſmall 


block of wood, about an inch ſquare for inſtance, 


and one-third of an inch, thick, which will give 


| theſe rivets a proper bearing, without any ſtrain on 


the iron door which can tend to alter its form, 
When the wood and the iron are firmly rivetted 
together, the ſuperfluous Paper may be taken _ 


with a knife. | 
The hinges of the door, which in the figure 18 


an ſeen projecting outwards on the right hand, 


are to be rivetted to the outſide furface of the cir- 


_ cular iron door; and in order that they may not 
prevent the pannel from applying properly to the 


door, they are to be let into the wood. The turn- 
buckles, by which the door is faſtened, muſt be 
made to preſs againſt the outſide or front of the 
wooden frame. 

No inconvenience of any importance will ariſe 
from leaving the wooden pannel ſquare, while the 
door itſelf is circular; but if it ſhould be thought 


better, the corners of the pannels may be taken off, 


or the wooden pannel may be made circular ; this 
ſhould not however be done till after the pannel 
has been fixed to the door. After this has been 
done, as the rivets will be ſufficient to hold the 
ſides of the frame in their places, the cutting off 
of the corners of the frame will produce no bad 
conſequences. 

I have been the more particular in my account 


of the manner of covering iron doors with wooden 
L 2 ; Pannels, 
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pannels, for the purpoſe of confining heat, as tlus 
contrivance may be uſed with great advantage, not 


only for Roaſters and Ovens, but alſo for a variety 
of other purpoſes ; for the covers of large boilers 


for inſtance, for the doors of hot cloſets, ſteam 


cloſets, &c. 


Of Donble Doors for Roaſters, conſtructed of two cir- 
cular pieces of Sheet-Iron ſeamed together. 


No difficulty will be found in the conſtruction 
of theſe doors; and though they may not perhaps 


confine the heat quite fo perfectly as the doors we 


have juſt deſcribed, they anſwer very well; and 
when the outſide of the door is japanned, they 
have a very handſome and cleanly appearance. 

There are two ways of conſtructing them, either 
of which may be adopted; the circular ſheet of 
iron which forms the inſide of the door, may be 
flat, and the outſide fheet diſhing; or the outſide 
ſheet may be flat, and the infide ſheet difhing; 
but whichſoever of theſe methods is adopted, the 
hinges muſt be attached to the outſide of the door; 


_ and care muſt be taken to make that part of the 


inſide of the door quite flat which lies againſt the 
end of the Roaſter, and cloſes it. The diſtance of 
the inſide ſheet of iron and the outſide ſheet, is not 
very effential ; it ſhould not however be leſs than 
one inch in the center of the door; and thefe two 


ſhects ſhould not touch cach other any where, ex- 
cept 


| Of Double Doors Of Blow Pipes. 147 . 
cept it be at their circumference, where they are 
faſtened together. In the center of the outſide 
ſheet there ſhould be fixed a knob of iron, or of 
braſs, to ſerve as a handle for opening and ſhut- 
ting the door, | 

Double doors of this kind might eaſily be con- 
ſtructed of two circular pieces of caſt iron, faſt- 
ened together by rivets; or of one piece of caſt 
iron, caſt diſhing, and a flat piece of ſheet iron 
turned over it. When the latter conſtruction is 
adopted, the caſt iron muſt form the infide of the 
door, and its convex fide muſt project into the 
Roaſter. It ſhould be quite flat near its circum- 
ference, in order that it may cloſe the Roaſter with 
accuracy, and it ſhould be at leaſt three quarters 
of an inch larger in diameter than the Roaſter, in 
order that no- part of the circular plate of ſheet 
iron, which ſhould be faſtened to it by being turned 
over its edge, may get between it and the end of 
the Roaſter, 


Of the Blow Pipes. 


TyzRE are various ways in which the Blow- 
Pipes may be faſtened to the Roaſter. The com- 
mon method, when they are made of ſheet iron, 
is to faſten them with rivets ; but as blow-pipes of 
ſheet-iron are liable to be burnt out in a few years, 
if much uſed, it is better to procure them of caſt- 


iron from an iron-founder, in which caſe they ſhould 
| 1 1 bo 
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be caſt with flanches, and ſhould be keyed on the 


infide of the Roaſter; and their joinings with the 
bottom of the Roaſter muſt be made tight with 
ſome good cement that will ſtand fire, and is pro- 


per for that uſe. 


The effect of the blow-pipes will be conſiderably 
increaſed, if a certain quantity of iron wire, in looſe 
coils, or of iron turnings, be put into them, Theſe 
being heated by the fire, the air which paſſes 
through the tubes, coming into contact with them, 


will be more heated than it would be if the tubes 


were empty; but care muſt be taken that the 
quantities of theſe ſubſtances uſed, be not ſo great 
as to choke up the tube and un too much the 
paſſage of the air. 

The ſtoppers of the blow- pipes wh} be made to 
cloſe them well, otherwiſe air will find its way 
through the blow-pipes into the Roaſter at times - | 
when it ought not to be admitted. One of theſe 


ſtoppers, repreſented on a large ſcale, is ſeen drawn 


a little way out of its blow-pipe, in the figure 17; 


and in that figure, part of the iron ſtrap is ſeen 
which ſupports the front ends of the two blow- 


Pipes, and confines them 1n their places, This 
{trap will not appear when the Roaſter is ſet, for it 
will then be entirely covered and concealed by the 
brick-work. 

Where blow-pipes are made of ſheet iron, they 
ſhould be ſo conſtructed and fo faſtened to the 
Roaſter, that they may at any time be removed 
and replaced without taking the Roaſter out of the 


brick- work. This is neceſſary, in order that they 


may 
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may 10 taken away to be repaired or replaced with 
new ones, when by long uſe they become burnt 
out and unfit for ſervice. If they be made with 
flanches, and keyed on the inſide, and if they be 
ſupported in front on an iron ſtrap of the form re- 
preſented in figure 14, they may at any time be 
removed with little trouble, by unkeying them, 
and removing a few bricks. When the bricks in 
front, which it will be neceſſary to take away, are 
removed, this will open a paſſage into the fire- 

place ſufficiently large to come at the wall at the 
| farther end of the fire-place, which muſt come 
away in order to diſengage the farther ends of the 
blow-pipes, which are fixed in it. This wall muſt 
be carefully built up again, after the new blow- 


pipes have been introduced and faſtened to the 


Roafter. 
Of the Steam Tube. 
Tuts is an effential part of the machinery of 


a Roaſter, and muſt never be omitted. It ſhould 
be ſituated ſomewhere in the upper part of the 


| Roaſter, but it is not neceſſary that it ſhould be 


placed exactly at the top of it. It might perhaps 
be thought that a hole in the upper part of the 
door would ſerve the purpoſe of a ſteam- tube; 
but this contrivance would not be found to an- 
ſwer. A ſteam· tube, properly conſtructed, will 
have what is called a draft through it, which on 
lome occaſions will be found to be very uſeful, 
1 L 4 | but 
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but an hole in the door, unconnected with a tube 
could have no draft. It is abſolutely neceſſary 
that there ſhould be a damper in the ſteam-tube. 
The ſimpleſt damper is a circular plate of iron, a 
very little leſs in diameter than the tube, which, 
being placed in it, is moveable about an axis, 
which is perpendicular to the axis of the tube, 
This circular plate being turned about, and placed 
in different poſitions in the tube, by means of its 
axis, which, being - prolonged, comes forward 
through the brick-work, the paſſage of the ſteam 
through the tube is more or leſs obſtructed by it. 
This aged axis, which may be called the 
projecting handle of this damper, is repreſented in 
the figures 14, 15, and 17. This appears to me 


to be one of the ſimpleſt kind of dampers I am 


acquainted with; and it has this in particular to 
recommend it, that it may be regulated without 
opening any paſſage into the ſteam- tube, or into 
the Roaſter, by which the air could force its way. 


Of the Drippin Pan. 


As the = WIE dripping-pan of a Roaſter is 
deſtined for holding water, and as it is of much 


importance that it ſhould not leak, it ſhould be 


hammered out of one piece of ſheet-iron, in the 
ſame manner as a frying- pan is formed; or if the 


metal be turned up at the corners, it ſhould be 


lapped over, but not cut, and all rivetting-nails 
thovig be avoided, except ſuch as can be Placed 


very 
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very near the edge of the pan, and Above the- 
common level of the water that is put into it. To 
avoid the neceſſity of placing any rivetting- nail at 
the bottom of the pan, or near it, in faſtening the 
ſliders on which the pan runs, theſe fliders ſhould 
be made to paſs upwards, by the ends of the 
pan, in order to their being faſtened to it near its 
brim. 

The dripping pan ſhould not be made quite ſo 
long as the Roaſter, for room muſt be left between 
the farther end of it and the farther end of the 
Roaſter, for the hot air from the blow-pipes to paſs 

up into the upper part of the Roaſter. In order 
to ſtop the dripping-pan in its proper place, when 
it is puſhed into the Roaſter, the farther end of 
the ſhelf on which it ſlides, may be turned up- 
wards, and the brim of the dripping-pan made to 
ftrike againſt this projecting part of the ſhelf. 
The opening between this projecting part of the 
ſhelf, and the farther end of the Roaſter, ſhould be 
about one inch, or 1X inches wide, and it may be 
juſt as long as the dripping-pan is wide at the 
| brim. This part of the ſhelf which projects up- 
wards, ſhould be half an inch higher than the brim 
of the dripping-pan, in order to prevent the current 
of hot air from the blow-pipes from ſtriking againſt 
the end of the dripping-pan, and heating it too 
much. The ſhelf may be ſtopped in its proper 
place, by means of two horizontal projecting flips 
of iron, about one inch, or 11 inches long, each, at 
its farther end, which, ſtriking againſt the end of 
the Roaſter, will "Pm the ſhelf from being 
| puſhed 
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puſhed too far into it. The dripping-pan ſhould 


have two falling handles, one at each end of it, 


which handles ſhould have ſtops to hold them faſt 
when they are raiſed into an horizontal poſition, 
As theſe handles will neceſſarily project a little 
beyond the ends of the pan, even when-they are 
not raiſed up, the handle at the farther end of the 
pan will prevent the brim of the pan from actually 
touching the projecting end of the ſhelf ; which 
circumſtance will be advantageous, as it will ſerve 
to defend the end of. the pan, and prevent its be- 
ing ſo much heated as otherwiſe it would be by 
the hot air from below. 

I find, on enquiry from ſeveral Pete who have 
lately made the experiment, that it is by far the 
beſt method to uſe two dripping- pans, one within 
the other, with water between them. As the upper 
pan is very thin, being made of tin * (tinned ſheet 
iron) it is kept as cool as is neceffary by the water; 
and the ſurface of the water being covered and pro- 
tected, it does not evaporate ſo faſt as when it is 
left expoſed to the hot air in the Roaſter, 


Of the Precautions that may be uſed to prevent the 
Dripping Pay ſoon being too much heated. 


TEIs is a very important matter, and too much 
attention cannot be paid to it by thoſe who con- 


* Some perſons have uſed a ſhallow earthen diſh, inſtead of 
this ſecond dripping-pan ; but earthen ware does not anſwer ſo 
well for this uſe as tin, as it is more liable to be heated too 


ſtruct 


much by the radiant heat from above. 
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ſtruct Roaſters, From what has been ſaid, it is 
evident, that if, in roaſting meat, the water in the 
dripping-pan ever happens to be all evaporated, the 
drippings from the meat which fall on it cannot fail 
to fill the Roaſter with noxious fumes. It is 
certainly not ſurprizing that thoſe who, in roaſting 
in a Roaſter, negle&ed to put water into the drip» 
ping-pan, ſhould not much like the flavour of their 
roaſted meat, ; 
There is a method of hates the dripping: 
pan from heat, which many have put in prac- 
tice with ſucceſs; but although it effectually an- 
ſwers the purpoſe, yet it is attended with a ſerious 
inconvenience, which, as it is not very obvious, 
ought to be mentioned. When the bottoms of 
Roaſters were made flat, their dripping-pans were 
much more liable to be too much heated than they 
are when the body of the Roaſter being made 
cylindrical, the dripping- pan is placed on a ſhelf 
in the manner I have here recommended. And 
ſeveral perſons finding the water in the dripping- 
pans of their Roaſters to boil away very faſt, covered 
the (flat) bottoms of their Roaſters with ſand, or 
with a paving of thin tiles, or bricks. This pro- 
duced the deſired effect; but this contrivance occa- 
ſions the bottom of a Roaſter to be very ſoon 
burnt out and deſtroyed. The heat from the fire 
communicated to the under ſide of the bottom of 
the Roaſtgr not being able to make its way upwards 
into the body of the Roaſter, through the ſtratum 
of ſand or bricks (which ſubſtances are non- con- 
ductors of heat) it is accumulated in the bottom of 
the 
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the Roaſter, and becomes there ſo intenſe as to 
deſtroy the iron ima ſhort time. 

The beſt method that can be adopted Ge 
venting the dripping-pan from being too much 
heated, is to defend the bottom of the Roafter from 
the direct action of the fire, by interpoſing a ſcreen 
of ſome kind or other between it and the burning 
fuel. This ſcreen may be a plate of caſt iron, 
about one third of an inch thick, with a number 
of ſmall holes through it, ſupported upon iron bars 
at the diſtance of about an inch below the bottom 
of the Roaſter;—or it may be formed of a row of 
thin flat tiles laid upon the e and ſup- 


ported by them. 


Roaſters which are made of a cylindrical form, 
will hardly ſtand in need of any thing to ſcreen 
them from the fire; eſpecially if their fre- places 


are ſituated at a proper diſtance below them, and 


if the ſize of the fire is kept within due bounds, 
But after all, if the perſon to whom the manage- 
ment of a Roafter is committed 1s determined to 
deſtroy it, no precautions can prevent it; and 


hence it appears how very neceſſary it is to ſecure 


the good will of the cooks. They ought certainly 
to wiſh well to the ſucceſs of theſe inventions; for 
the introduction of them cannot fail to diminith 


their labour, and increaſe wy comforts very 


much. 


Of large Roaſters. - ou 


Of large Roger, that wal fave 7 ROAST and 
BAKE at the ſame Time. 


Ir has been found by experience that any 
Roaſter may be made to roaſt and bake at the ſame 
time, in great perfection, when the proper pre- 
cautions are taken; but this can beſt be done 
when the Roaſter is of a large ſize, from 20 inches 
to 24 inches in diameter, for inſtance; for in this 
caſe there will be room above the meat for a ſhelf 
on which the things to be baked can be placed. 
And even when there is no roaſting going on be- 
low it, any thing to be baked ſhould be placed on 
this ſhelf, in order to its being nearer to the top 
of the Roaſter, where the proceſs of baking goes 
on better than any where elſe. In baking bread, 
pyes, cakes, &c. it ſeems to be neceſſary that the 
heat ſhould deſcend in rays from the top of the 
oven, and as the intenſity of the effects produced 
by the calorific rays which proceed from a heated 
body, is much greater near the hot body than at a 
greater diſtance from it, (being moſt probably as 
the ſquares of the diſtances inverſely) it is evident 
why the proceſs of baking ſhould go on beſt in a 
low oven, or when the thing to be baked is placed 
near the top of the oven, or of the Roaſter, when 
it is baked in a Roaſter. 

The ſhelf in the upper part of a Roaſter for 
baking, may be made of a fingle piece of ſheet- 

Iron, 
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iron, but it will be much better to make it double, 
that is to ſay, of two pieces of ſheet- iron, placed 
at a ſmall diſtance from each other, and turned in- 
wards, and faſtened-together at their edges, in the 
manner which will preſently be more -particularly 
deſcribed. This ſhelf, whether it be made ſingle 
or double, ſhould be placed upon ledges, rivetted 
to the fides of the Roaſters; and to prevent the 
hot air from the blow-pipes from paſſing up be- 

tween the farther end of this ſhelf and the farther 
end of the Roaſter, the ſhelf ſhould be puſhed 
quite back againſt the end of the Roaſter. It 

- ſhould be made ſhorter than the Roaſter by about 

= two inches, in order that there may be ſufficient | 

4 room between the hither end of the ſhelf and the 
inſide of the door of the Roaſter, for the vapour 
that ought to be driven out of the Roaſter to pas 
upwards to the opening of the ſteam-tube. This 

' ſhelf ſhould not be faſtened in its place, for it 
may ſometimes, when very large pieces of meat 
are roaſted, be found neceſſary to remove it. 

As it ſeems probable that radiant heat from the 
top and ſides of the Roaſter, acts an important 
part, even in the proceſs of roaſting, if a Roaſter 
of very large dimenſions were to be conſtructed, 
I think it would be adviſeable not to make its 
tranſverſe ſection circular, but elyptical, the longeſt 

axis of the elypſe being in an horizontal poſition. 
This form would bring the top of the Roaſter to 
be nearer to the meat than it would be if its form 


were cylindrical ; its capacity remaining the ſame. 
1 How 
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| How far an horizontal ſhelf of ſheet iron, placed 


immediately over the meat, and very near it, would 


anſwer as a remedy for the defect of a Roaſter, the 
top of which, on account of its great ſize, ſhould 
be found to be too far from the ſurface of the 
meat, I cannot pretend to determine, as I never 
have made the experiment ; but I think it well 
deſerving of a trial. If the farther end of this 
ſhelf were made to touch the farther end of the 
Roaſter, ſo as to prevent the current of air from 
the blow-pipes from getting up between them, it 
is very certain that this hot air would be forced to 


impinge againſt the ſhelf, and run along the under 


fide of it, to the hither end of the Roaſter. The 
only queſtion remaining, and which can only be 
determined by experiment, 1s, whether this hot air 
would heat the ſhelf /afficrently, or to that tem- 
perature which is neceſſary, in order that the iron 
may throw off thoſe calorific rays which are 
wanted. 1 

If this ſhelf were covered above with a pavement 
of tiles, or if it were conſtructed of two ſheets of 
iron placed parallel to each other, at the diſtance 
of about one inch, turned in, or made diſhing 
at their edges, and ſeamed together at their ends 
and ſides in ſuch a manner as to confine the air 
ſhut up between them, either of theſe contri- 
vances, by obſtructing the heat in its paſſage 
through the ſhelf, would promote its accumulation 
at its under ſurface, which would not only increaſe 
the intenſity of the radiant heat where it is want- 

| . ed, 
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ed, but, by diminiſhing the quantity of heat 


which paſſes rough: the ſhelf, would be very 


uſeful when any thing is placed on it in order 


to be baked. 

Whenever a ſhelf is made in a me whether 
it be ſituated above the dripping-pan or below it, 
I think it would always be found advantageous 
to conſtruct it in the manner here deſcribed, viz. 
of two ſheets of iron, with confined air between 


them; or perhaps it may be ſtill better to fill 


this cavity with finely pulverized charcoal. The 
additional expence of conſtructing the ſhelves of 
Roaſters in this manner would be but trifling; and 
the paſſage of the heat hrough them, which it is 
always deſirable to prevent as much as poſlible, 
will, by this ſimple contrivance, be greatly ob- 


ſtructed. If the lower ſhelf be ſo conſtructed, it 


will no doubt be found very uſeful in preventing 
the too quick evaporation of the water in the 


dripping-pan. 


Of various alterations that have been made in tht 
forms of Roaſters, ard of the advantages and 
diſadvantages of each of them. 


Tux blow-pipes of all the Roaſters that were 


conſtructed, till very lately, were made to pats 
round to the farther end of the Roaſter ; and aiter 
forming two right angles each, they entered the 
Roaſter, in an horizontal direction, juſt above the 


level of the brim of the dripping-pan, in the 


manner repreſented in the figure 19. 
5g Do The 


7 2 Se. 


Without deranging the Roaſter, 
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The figure 20 ſhows the manner in which the 
blow-pipes. have been conſtructed of late. 

The advantages of the former conſtruction were, 
a great length of tube, and conſequently a greater 
effect on that account; and a good direction to 
the current of hot air: the diſadvantages were, the 
difficulty of removing the tubes to repair them, 
without unſetting the Roaſter; and the difficulty 


of procuring blow- pipes of this form, of caſt iron; 
and laſtly, the great depth of ſpace that was re- 


quired for ſetting the Roaſter. 

The advantages of the blow-pipe, 1 in 
figure 20, have already been noticed. The diſad- 
vantage from want of length, is compenſated by a 
ſmall increaſe of diameter. When this blow. pipe 
is faſtened to the Roaſter, its flanch 1s covered 
with a cement, and the vertical end of the pipe 
being introduced into the Roaſter, through the 
circular hole in the bottom of it, which is made 
to receive it, a flat iron ring, covered with cement 
on its under fide, is then ſlipt over the end of the 
tube within the Roaſter, and a key of iron, in the 
form of a wedge, being paſſed through both ſides 
of the tube, in holes prepared to receive it, by 
dnving this wedgelike key with a hammer, the 


Ing is forced downwards, and at the ſame time the 


lanch of the blow-pipe is forced upwards againſt 
the bottom of the Roaſter, by which means the 
blow-pipe is firmly fixed in its place, and the ce- 
ment makes the joinings air-tight. By removing 
ths key, the pipe may at any time be removed 


Vo L. 111. M - The 


cially as they were firſt conſtructed (with flat bot 
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The figure 19 repreſents the ſection of a flat- 


bottomed Roaſter. In this there is a ſhelf on 


which two pies are ſeen baking, and a piece of 
meat 15 repreſented lying on the gridiron. 

In the figures 14 and 15, the front or hither 
end of the Roaſter is repreſented as being turned 
over a ſtout iron wire. The firſt Roaſters that 
were conſtructed were all made in a different 
manner. The hither end of the Roaſter was ri 
vetted to a broad flat frame, conſtructed of ſtout 
plate iron; and to this frame, or flat front, which 


projected before the brick-work, the hinges and 


turn-buckles of the door were faſtened. An idea 


of this manner of conſtructing the front of x 


Roafter may be formed from the figure 21, al- 
though this figure does not repreſent the front of 


à Roaſter, but that of an oven, which will be de- 


ſcribed preſently. 
There is no objection to this method of con- 
ſtructing Roaſters, but the expence of i it. 


of one attempts to ft implify 115 Confriio f the 


Roaſter, 


FixDinG that much more heat was always 
communicated to the under ſides of Roaſters, elpe: 


toms) than was there wanted, meditating on the WM © 
means I could employ to defend the bottom of the © 


dripping-pan from this exceſſive heat, without, 4 
| FE Outs OD the 


Of the Conftrution of the Roafter. 161 


the ſame time, expoſing the bottom of the Roaſter 
to the danger of being ſoon deſtroyed, in conſe- 
quence of the accumulation of it, on its paſſage 
upwards being prevented ; it occurred to me, that 
if the bottom of the Roaſter were covered with a 
ſhallow iron pan turned upſide down, with a row 
of holes from ſide to fide at the farther end of it, 
and if a certain quantity of freſh air could occaſion- 
ally be admitted under this inverted pan; this 
cold air, on coming into contact with the bottom 
of the Roaſter would take off the heat, and be- 


| coming ſpecifically lighter on being heated, would 


paſs upwards through the holes at the farther end 

of this pan into the Roaſter, ſerving at the ſame 
time three uſeful purpoſes, namely, to defend the 
dripping-pan ;—to cool the bottom of the Roaſter ; 
—and to aſſiſt in heating the inſide of the Roaſter, 
above, where heat 1s moſt wanted. This invention 
was put in practice, and was found to anſwer very 
well all the purpoſes for which it was contrived. 
It was likewiſe found, that with proper manage- 
ment the current of heated air from below the 
Inverted pan might be ſo regulated, as to roaſt meat 
very well without making any uſe of the blow- 
pipes; and conſequently that Roaſters might be 
conſtructed without blow-pipes. 

As the ſubſtitution of the contrivance above 
deſcribed in lieu of the blow-pipes would ſimplify 
the. conſtruction of the Roaſter very much, and 
enable tradeſmen to afford the article at a much 
lower price, I took a great deal of pains to find out 
M 2 whether 
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whether a Roaſter on this ſimple conſtruction could 
be made to perform as well as thoſe which. are 
made with blow-pipes. I cauſed one of them to 
be put up in my own houſe, and tried it frequently; 
and I engaged ſeveral of my friends to try them; 
and they were found to anſwer ſo well, that J ven- 
tuted at length to recommend it to manufacturers 
to make them for ſale. As they were called 
Roaſters, and as they coſt little more than half 
what thoſe with blow- pipes were ſold for, many 
perſons preferred them on account of their cheap- 
neſs, and more than two hundred of them have al- 
ready been put up in different parts of the country, 
and I am informed that they have anſwered. to the 
entire ſatisfaction of thoſe who have tried them. 

Although they are undoubtedly inferior in ſome 
reſpe&s to Roaſters which are furniſhed with 
blow-pipes, meat may, with a little care and at- 
tention, be roaſted in them in very high perfection; 
and as nothing can poſſibly anſwer better than 
they do for all kinds of baking, they will, I am 
perſuaded, find their way in due time into common 
uſe. 

Roaſters on this ſimple conſtruction (without 
blow-pipes) which I ſhall call Roaſting Ovens, were 
at firſt made with flat bottoms, but of late they 
have been made cylindrical ; and as I think the cy- 
lindrical form much the beſt in many reſpects, | 
ſhall give a deſcription of one of them. 

Figure 21 repreſents a front view of a cylindri- 


cal Roaſting-Oven with its door ſhut. The front 


end 


\ 
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end of the large cylinder, which conſtitutes the 


body of this oven, inſtead of being turned over a 


ſtout wire, is turned outwards, and rivetted to a 


flat piece of thick ſheet iron, which in this figure 


is diſtinguiſhed by vertical Ws, and which I ſhall 


call he front of the oven. 
The door of the oven is diſtinguiſhed by hori- 
8 . he general form of the front of the 


oven is circular; but it has two projections on oppo- 


ſite ſides of it, to one of which the hinges of the 
door, and to the other the turnbuckles for faſtening 
it when it is cloſed, are faſtened: It has another pro- 
jection above, which ſerves as a frame to the door- 


way, through which a bruſh is occaſionally intro- 


duced for the purpoſe of cleaning the flues. On one 
ſide of this projection there is a ſmall hole, which is 
diſting iſhed; by the letter a, through which the 
handls or projecting axis of the circular regiſter of 
the vent tube (which is not ſeen) paſſes. 

In the body of the oven, at the diſtance of half 


its ſemi- diameter below its center or axis, there is 


an horizontal ſhelf, which i 1 fixed 1 in its place, not 


n 


Shes of he oven, but bs! 1ts hither end being 


turned down, and firmly rivetted to the vertical 


plate of iron, which I have called the front of the 


oven. This ſhelf, which ſhould be made double 


to prevent the heat from paſſing through it from 


below, muſt not reach quite to the farther end of 


the oven: there muſt be an opening left, about 
one inch i in width, between the end of it and the 
M 3 farther 
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farther end of the oven, through which opening 
the air heated below the ſhelf will make its way | 
_ upwards into the upper part of the oven. 
From what has been ſaid, it will be evident that 
the hollow ſpace below the ſhelf we have juſt been 
deſcribing, which I ſhall call the air-chamber, is 
intended to ſerve in lieu of the blow-pipes of a 
| Roaſter ; and this office it will perform tolerably 
well, provided means are uſed for admitting cold 
air into it, from without, occafionally. This is 
done by means of a regiſter, which 1s ſituated at 
the lower part of the vertical front of the Roaſter, 
a little below the bottom of the door. This re- 
gifter 1 is diſtin&ly repreſented in the figure 21. 
Figure 22, which repreſents a vertical ſection of 
the oven through its axis, ſhows the (double) door 
of the Roaſter ſhut, and the two dripping-pans, 
one within the other, ſtanding on the ſhelf we 
have juſt been deſcribing, and a piece of meat 
above them, which is fuppoſed to'be laying on a 
gridiron placed in the ſecond dripping-pan. The 
regiſter of the air-chamber, below the ſhelf, which 
ſupplies the place of the blow-pipes, is repreſented 
as being open; and a part of the ſteam-tube is 
ſhown, through which the ſteam and vapour are 
driven out of the oven, by the =D of hot air from 
the air-chamber. 
The cylinder which ciftituitls the body f the 
oven, is two feet long, and is fuppoſed to be of 
caſt iron. It is caſt with a flanch, which projects 


outwards about one inch at the opening of the cy- 
—— linder, 
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linder, by means of which flanch it is attached, by 
| rivets, to the front of the oven, which, as I have 
already obſerved, muſt be made of ſtrong ſheet 
iron, which may be near one- eighth of an inch in 
thickneſs. 3 

As the ſhelf is not attached to the ſides of the 
oven, but to its front, the body of the oven need 
not be perforated, except in one place, namely, 
where the ſteam goes off; and as the bottom, or 
farther end of the cylinder, and the flanch at its 

hither end, and the cylinder itſelf, are all caſt at 
the ſame time, and as the form of the oven is 
ſuch as will deliver well from the mould, it appears 

to me that the article might be afforded at a low 
price, eſpecially i in this country, where the art of 
caſting in iron is carried to ſo high a Pen of per- 
fection. 

Ihe ſhelf might 888 be made of caſt it iron, as 
might alſo the dripping-pans and the double door 
of the oven; and I ſhould not be ſurprized if 
Engliſh workmen ſhould ſucceed in making even 
the front of the oven, and the regiſter of the air- 
chamber, and every other part of the warne of 
that cheap and moſt uſeful metal. 

If the ſhelf be made of caſt i iron, to ſave the 
trouble of rivetting in making it double, it may 
be covered by an inverted ſhallow pan of caſt iron, 
and in the bottom of this pan, which will be 
uppermoſt when it is inverted, there may be caſt 
two ſhallow grooves, both in the direction of the 


length of the pan, and conſequently Parallel to 
So ach 
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each other, in which grooves (which may be ſitu- 
ated about an inch from the ſides of the inverted 
pan) two parallel projections at a proper diſtance 
from each other, caſt at the bottom of the lower 
dripping-pan, may paſs. Theſe projections paſſing 
freely in the grooves which receive them, will ſerve 
to keep the dripping-pan' ſteady in its proper di- 
rection when it is puſhed into or drawn out of the 
—_———___ 

To increaſe the effect of the air-chamber when 
this oven 1s uſed for roaſting meat, a certain quan- 
tity of iron wire, in looſe coils; or of! iron turrungs, 
my be put into the air-chamber, 

The door of the oven, which is very diſtinctiy 
repreſented in the figure 21, ſhould be about 19 
inches in diameter, if the oven is 18 inches in dia- 
meter within, or in the clear. In this figure 
the internal edge or corner of the hither end of 
the body of the oven is indicated by a dotted 
circle, and the poſition of the ſhelf is pointed out 
by an horizontal dotted line. 
Bog faſtening the vertical plate, which forms the 
front of the oven, to the projecting flanch at the 
hither end of the cylindrical body of the oyen, 
care muſt be taken to beat down the heads of the 
rivetting nails in front, otherwiſe they will prevent 
the door of the oven from cloling it with that 
nicety which is A 

In ſetting this Roafting-Oven, the whole of the 
ven (eee of the Vertical front of it ſhould be 
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Difference of a Roafting-Oven and 4 Roafeer. 167 
The fire-place doors, aſh-pit, regiſter-dovr, damper 
in the chimney, &c." ſhould" be ſimilar in all re- 
ſpects to thoſe uſed for Roaſters; and the flues 
ſhould likewiſe be conſtructed in the ſame manner. 

I have been the more particular in my deſcrip- 
tion of this Roaſting-Owai, becauſe I think it"bids 
fur to become a moſt uſeful implement of cookery. 
As an oven it certainly has one advantage over all 
ovens: conſtrued on the common principles, 
which muſt give it a decided ſuperiority ; by 
means of the air- chamber and the ſteam· tube it 
may be kept clear of all ill- ſcented and noxious 
Wen „ the admiffon 8 cold air. nt 
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Of rhe Diffraic Bede a ' Roaſting 2•6 Oven and. 6 
10 Koaſter. ; 


From the account of the Roaſting-Oven that 
has juſt been given, it might be imagined that it 
poſſeſſes all the properties of the Roaſter, and in 
the ſame degree; but this is not the caſe. The 
eſſential difference between them is this; the blow- 
pipes of the Roaſter being ſurrounded by the 
fame on all ſides, they are heated above as well as 
below, and the air in paſſing through them is much 
more expoſed to the heat than it is in paſſing 
through the air-chamber of the Roaſting-Oven, 
The particles of air which happen to come into 
contact with the bottom of the oven will of 
courſe be heated ; but if, in conſequence of their 
acquired lightneſs on being heated, they riſe up- 
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| eſſential it is that the ſhelf of a Roaſting-Oven 
ſhould be ſo compoſed or conſtructed, that heat 


giſters of blow-pipes and of air-chambers with 
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war ds to. the top of the air- chamber, ao: wall 


there come in contact with the bottom of the 
ſhelf, which, inſtead of communicating more heat 
to them, will deprive them of a part of that which 
they bring. with them from below; but circum. 
ſtances are very different in the blow-pipes of a 
Roaſter ; in them, the particles of air acquire con- 
tinually additional heat from every part of the ſur. 
face with which they come into S in thei 
paſſage. through the tube. | 

From this view of the ſubject, we ſee * very 


may not readily find its way through it; and we 
ſee likewiſe how neceſſary it is to manage the re- 


proper care. 
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CHAPTER vi. 


of the uſe * of- ſmall Iron 8 * oe the 77 
methods of conftrufting them, and managing them 
- Reaſons why they have not ſucceeded in many cafes 


. where they have been tried—Ovens may be uſed; for 


_ other proceſſes of cookery beſides baking Curious 


reſults of ſome attempts to boil meat in an oven 


Explanation of theſe appearances — Conjectures re- 


Heling the origin of ſome SEEN eure 


JN the Firſt Part of this Tenth Eflay, I recom- 


mended ſmall iron ovens for cottagers, and neſts 
of ſmall ovens for the kitchens of large families; 
and I have had occaſion to know ſince, that 
ſeveral perſons have adopted them. I have likewiſe 
been made acquainted with the reſults of many of 
the trials that have been made of them, and with 
the complaints. that have been brought againſt 
them. As I am more than ever of opinion that iron 
ovens will always be found uſeful when they are 


properly conſtructed and properly managed, I 


ſhall in this place add a few obſervations to what T 
have already publiſhed concerning them. 100 
And in the firſt place I muſt obſerve, that a 

ſnall iron oven ſtands. in need of a good door; 
that is to ſay, of a door well contrived. for con- 
fining heat; and the ſmaller the oven is, ſo much 
the 
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the more neceſſary is it that the door ſhould be 


good. 

The door muſt not only fit ik the mouth 
of the oven with- accuracy, but it muſt be com- 
poſed of materials through which heat does not 
eaſily make its way. 

An oven door conſtructed of a fngle ſheet of plate 
iron, will not anſwer, however accurately it may be 
made to fit the oven, for the heat will find its 
way through it, and it will be carried off by the cold 

air of the atmoſphere, which comes into contact 
with the outſide of it. The bottom of the oven 
may be made hot by the fire under it; but the top 
and fides of it cannot be properly heated, while 
there is a continual and great loſs of heat through 
its door. But an oven, to perform well, muſt be 
very equally heated in every part of it. 

If the flame and ſmoke of the fire be made to 
furround an oven on every. fide, and if the fire be 
properly managed, there can be no difficulty in 
heating an iron oven equally, and of keeping it at 
an E temperature, provided the _ of heat " 
ny through the door be prevented. 

If the door be conſtructed of den? iron, it 

85 fe either be made double, or it muſt be co- 
vered on the outſide with a pannel) of wood. 
By a double door, I do not here mean 7700 vor, 
but one door conſtructed: of two ſheets or plates 
of iron, placed parallel to and at a certain di 
tance from each other; and ſo conſtructed, that 
the air which is between the two plates may be 
ſhut up and confined, The two plates or * 


e S 


n 
. 
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* 8 — woog N 


of iron, of which the double door of an oven is 
made, muſt not touch each other, except at their 
edges (where they muſt join in order to their being 
faſtened together) for were they to lie one flat upon 
the other, the heat would paſs too rapidly through 
them, notwithſtanding there being two of them; 
but it is not neceſſary that they ſhould be farther 
aſunder than an inch, or an inch and an half. One 
of the plates may be quite flat, and the other a 
little convex. The end of the oven muſt be made 
quite flat, or level, ſo as to be perfectly cloſed by a 
flat ſurface placed againſt it. The door is that flat 
ſurface ; and the greateſt care muſt be taken that it 
apply with accuracy, or touch the end of the oven 
in every part, when it is preſſed againſt it; for if 
any opening be left, eſpecially if it be near the top 
of the oven, the hot air in the oven will not fail 
to make its eſcape out of it. 

It never ſhould be attempted to make the * of 
an oven or of a cloſed fire place fit, by cauſing it to 
aut into a rabbet. That is a very bad method; for 
beſides the difficulty of executing the work with 
any kind of accuracy, the expanſion of the metal 
with heat is very apt to derange the machinery, 
when the door is ſo conſtructed, 

From what has been ſaid of the neceſſity of 
cauſing the door of an oven to fit with accuracy, 
it is evident that care muſt be uſed to place its 
hinges properly; and I have found, by experience, 
that ſuch a door is cloſed more accurately by two 
turn-buckles, placed at a proper diſtance from 
each other, than by a ſingle latch. I beg pardon for 
repeating what has already been ſaid elſewhere. 
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yl - Of Kitchen Fire-places. 


Of the Management of the Fire in heating an Iron Oven, 


Ix a certain degree of attention is always neceſſary 
in the management of fire, there is certainly nothing 
on which we can beſtow our care that repays us ſo 
_ amply ; and with regard to the trouble of managing 

a fire in a cloſed fire-place, it is really too incon- 
fiderable to deſerve being mentioned. | 
Whenever a fire is made under an iron oven, in 
a cloſed fire- place, conſtructed on good princi- 
ples, there is always a very Htrong draft or prefſure 
of air into the fire place; and this circumſtance, 
which is unavoidable, renders it neceſſary to keep 
the fire- place door conſtantly cloſed, and to leave 
but a ſmall opening for the paſſage of the ait 
through the aſh- pit regiſter. The fire- place too 
ſhould be made very ſmall, and particularly the 
bottom of it, or the grate on which the fuel 
burns. 

If any of theſe precautions are eG, the 
conſequences will be, —the rapid conſumption of the 
fuel, — the ſudden heating and burning of the bot- 
tom of the oven,—and the ſudden cooling of the 
oven as ſoon as the fire-place ceaſes to be filled 
with burning fuel. 

It is a fact which ought never to be forgotten, 
« that of the air that forces its way into a cloſed 
« fire-place, that part only which comes into 
actual contact with the burning fuel, and is de- 


* compoſed by it in the proceſs of combuſtion, 
C contributes 


Of heating an Iron Oven. 173 
e contributes any thing to the heat generated ; 


« and that all the reſt of the air that finds its way 
« into and 7hrough a fire- place, is a thief, that ſteals 


« heat, and flies away with it up the chimney.” 


The draft occaſioned by a fire in a cloſed "3s 
place being INTO THE CHIMNEY and not into the 


fire, cold air is as much diſpoſed to ruſh in over the 
fire, as through it, and it violently forces its way into 
the hot fire-place by every aperture, even after all 


the fuel is conſumed, carrying the heat away with. 


it up the chimney and into the atmoſphere. It 
even makes its way between the bars of the grate 
whenever they are nat quite covered with burning 
fuel: hence it appears how neceſſary it is to make 
the grate of a cloſed fire-place ſmall, and to give to 
that part of the fire-place which is deſtined for 
holding the fuel, the form of an inverted truncated 
cone or pyramid, or elſe to make it very deep in 
proportion to its length and width. 

But the prevention of the air from finding its 
way through the fire-place without coming into 
contact with the burning fuel, is not the only ad- 
vantage that is derived from conſtructing cloſed 
fire-places in the manner here recommended ; it 
erves alſo to increaſe the intenſity of the heat in 
that part of the fire-place which contains the fuel, 
which tends very powerfully to render the combuſ- 
tion of the fuel complete, and conſquently to aug- 


ment tlie quantity of heat generated in that pro- 
ceſs. 


Io prevent the bottom of the oven (or boiler) 


from 
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from being too much affected by this intenſe heat, 
nothing more is neceſſary than to make the fire- 
place ſufficiently ſmall, and to place it at a ſufficient 
_ diſtance below the bottom of the oven. It will be 
indiſpenſably neceſſary however with ſuch a (ſ mall) 
fire-place, ſituated far below the bottom of an oven, 
to keep the fire-place door well cloſed, otherwiſe ſo 
much cold air will ruſh in over He fre, that it will 
be quite impoſſible to make the oven hot. 

I have found by recent experiments, that a fire- 
place in the form of an oblong ſquare or priſm, ſix 
inches wide, nine inches long, and ſix inches deep, 
is ſufficient to heat an iron oven 18 inches wide, 
24 inches long, and from 12 to 1 5 inches 1n height; 
and that the grate of this fire-place ſhould be 
placed about 12 inches below the bottom of the 
oven. More effectually to prevent the fire from 
operating with too much violence upon any one 
part of the bottom of the oven, the brick work may 
be ſo ſloped outwards and upwards on every ſide 
from the top of the burning fuel to the extreme 
parts of the ſides and ends of the bottom of the 
oven, that the whole of the bottom of the oven 
may be expoſed to the direct rays from the fire. 

In ſome caſes I have ſuffered the flame to paſs 
freely up both ſides of the oven to the top of it, 
and then cauſed it to deſcend by the end of the 
oven to the level of its bottom, or rather below it, 
and from thence to paſs off by an horizontal canal 
into the chimney; and in other caſes I have cauſed 


it to paſs backwards and forwards in horizontal 
canals 
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canals by the ſides of the oven, before I permitted 
it to go off into the chimney. Either of theſe me- 
thods will do very well, provided the ſmoke be made 
to deſcend after it has left the top of the oven, till it 
reaches below the level of the bottom of it, before 
it is permitted to paſs off into the chimney; and 
provided the canal by which the ſmoke paſſes off 
be furniſhed with a damper. 
In ſetting an oven proviſion ſhould be made, by 
leaving holes, to be ſtopped up with ſtoppers, for 
_ occaſionally cleaning out all the canals in which the 
{ſmoke is made to circulate ; and in order that theſe 
canals may not too often be choaked up with ſoot, 
they ſhould never be made leſs than two inches wide» 
even where they are very deep or broad; and where 
they are not more than four or five inches deep, 
they ſhould be from three to four inches wide, 
otherwiſe they will be very often choaked up with 
loot. 

To clean out the A of an Oat Road or 
large fixed boiler, a ſtrong cylindrical bruſh may be 
uſed, which may have a flexible handle made of 
three or more iron wires, about or Y of an inch in 
diameter, twiſted together. . 

Holes cloſed with fit ſtoppers muſt of courſe be 

left in the brick- work for occaſionally cleaning out 
theſe flues. 
„ If the iron door of an oven be made double, the 
outſide of it may with ſafety be japanned black or 
white, which will prevent its ruſting, and add much 
to the cleanlineſs and neatneſs of the appearance of 
the kitchen. 
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of readers, but that I fear is quite impoſſible. My 


ovens I am deſcribing, which is both curious and 
important. The fire-place for an oven of the ſmall- 


beat them than would be neceſfary to heat one of 


: plied to the TS of the contents of the oven 
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Iheſe details may by ſome be thought unimpor- 
tant and tireſome ; but thoſe who know how much 
depends on minute details in the introduction of 
new mechanical improvements, will be diſpoſed to 
excuſe the prolixity of theſe deſcriptions. I wiſh 
could make my writings palatable to the generality 


ſubjects are too common and too humble to excite 
their curioſity, and will not bear the high ſeaſoning 
to which modern palates are accuſtomed. 

A great diſadvantage under which I labour is, 

that of thoſe who might profit moſt from my writ- 
ings, many w// nat read, and others cannot. 
But to return to my ſubject. To ſave expence, 
ſmall ovens for poor families may be cloſed with 
Hat ſtones, or with tiles; and the fire- place door for 
ſuch an oven; and its aſh- pit regiſter, may be made 
of common bricks placed edgewiſe, and made to 
ſlide againſt thoſe openings. 

There is a circumftance reſpecting the iron 


eſt fize ſhould be nearly as capacious as one which 
is deſtined for heating a much larger oven; and | 
have found by repeated experiments, that a neſt of 
four {mall ovens, ſet together, and heated by the 
ſame fire, will require but very little more fuel to 


them, were it ſet alone. An attentive confideration 


A 
of the manner in which the heat is applied—of the 7 
ſmallneſs of the quantity, in all caſes, that is ap- it ;- 


and 


+4 
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ahi the much greater quantity that is expended in 


heating the fire place and the flues, will enable us 
to account for this curious fact, in a manner that is 
perfectly philoſophical and ſatisfactory. 

A cottage oven, 11 inches wide, 10 inches high, 


inches wide, five inches high, and ſeven inches long; 
and for four of theſe ovens, ſet together 3 in a neſt, 
the fire-place need not be more than ſix inches 
wide, ſix inches high, and eight inches long. 

[ bave in my houſe at Brompton two iron ovens, 
each 18 inches wide, 14 inches high, and 24 inches 
long, ſet one over the other, and heated by the ſame 
fire; and their fire· place is only ſix inches wide, fix 
inches high, and nine inches long. 


ſtructed, and if the fire be properly managed, it 1s 


anſwer for heating the oven, and for keeping it hot. 
But if the fire-place door be allowed to ſtand open, 
and a torrent of cold air be permitted to ruſh into 
the fire. place and through the flues, it will be 
bound quite impoſſible to heat the oven properly, 
whatever may be the quantity of fuel conſumed 
under it; and neither the baking of bread, nor of 
ples, nor any other proceſs of cookery, can be per- | 
formed in it in a ſuitable manner, 

A very moderate ſhare indeed of ingenuity is 
required in the proper management of a fire in a 
Cloſed fire- place, and very little attention; and as 
requires no bodily exertion, but faves labour, and 
N 2 cxpence, 


and 16 inches long, will require a fire- place fi ve 
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expence, and anxiety; and as moreover it is an in- 
tereſting and amuſing occupation, attended by no 
diſguſting circumſtance, and productive of none 
but pleaſing, agreeable, and uſeful conſequences; 
we may, I think, venture to hope, that thoſe preju- 
dices which prevent the introduction of theſe im- 
provements, will in time be removed. „ 
It is not obſtinacy, it is that apathy which fol- 
lows a total corruption of taſte and morals, that is 
an incurable evil; for that, alas! there is no re- 
medy, but calamity and extermination. 


Ovens may be wfed in boiling and fewing, and alſo in 


warming rooms,. 


Tazxt are ſo many different ways in which the 
heat neceſſary in preparing food may be applied, 
that it would not be ſurpriſing if one ſhould ſome- 
times be embarraſſed in the choice of them; and 
I am not without apprehenſion, that I may en- 
barraſs my readers by deſcribing and recommend: 
ing ſo many of them. The fact is, they all hare 
their different kinds of merit, and in the choice 
of them regard muſt always be had to the exil 
ing circumſtances. 5 | 

Deſirous of contriving a fire-place on as ſimpt 
a conſtruction as poſſible, that ſhould ſerve at tit 
ſame time for heating a room, and for the pet 
formance of all the common proceſſes of cook®!] 


for a ſmall family, and which moreover ſhou 
* y 
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not be expenſive, nor require much attendance, I 
cauſed four ſmall iron ovens to be ſet in the open- 
ing of a common chimney fire- place. Thoſe ovens, 
which were conſtructed of ſfieet iron, and were fur- 
niſhed with doors of the ſame ſheet iron, each co- 
vered with a pannel of wood to confine the heat, 
were 16 inches long, 11 inches wide, and 10 inches 
high each ; and they were ſet in brick-work in 
ſuch a manner, that the fronts of the doors of the 
ovens being even with the fide of the room, the 
original opening of the chimney fire-place, which 
was large, was completely filled up. Theſe ovens 
were all heated by one ſmall fire, the cloſed fire- 
place being ſituated about 12 inches below the 
level of the bottoms of the two lowermoſt ovens, 
and perpendicularly under the diviſion between 
them, and the paſſage into the fire-place was cloſed 
by a fit ſtopper. | 
From this deſcription, it will not be difficult 
for any perſon who has peruſed the preceding 
chapters of this eſſay, to form a perfect idea of this 
arrangement; and it is equally eaſy to perceive, 
that had not the open chimney fire- place, in which 
theſe four ovens were ſet, been very large, I ſhould 
have been under the neceſſity of enlarging it, or at 
leaſt of raiſing its mantle, in order to have been 
able to introduce theſe ovens, and ſet them at pro- 
per diſtances from each other. 1 
I ſhall now proceed to give an account of the 
experiments that were made with this fire- place. 
My firſt attempt was to warm the room by 
N 3 means 
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means of it. A ſmall fire being made in its cloſed 
fire- place, its oven doors were all ſet wide open, and 
the room, though by no means ſmall, ſoon became E 
very warm. This warming apparatus was now, 
to all intents and purpoſes, a German ſtove. By 
ſhutting two of the oven doors, the heat of the 
room was ſenſibly diminiſhed; and by leaving only 
one of them open, it was found that a moderate de- 
gree of warmth might be kept up, even in cold 
weather. 

As no perſon i in this country would be ſatisfied 
with any fire-place, if in its arrangement proyifton 
were not made for boiling a tea-kettle, I cauſed a 
very broad ſhallow tea-kettle, with a bottom per- 
fectly flat, to be conſtructed of common tin, and 
filling it with cold water, placed it in one of the 
two lower ovens, and ſhut the oven door, Although 
the fire under the ovens was but ſmall, it burnt 
very bright, and the water in the tea- kettle was 
ſoon made to bail. 

I was not ſurprized that the water boiled; in 4 
ſhort time, for it was what expected; but on re- 
moving the tea-kettle J obſerved an appearance 
which did ſurpriae me, and which indicated a de- 
gree of heat in the oven which I had no idea of 
finding there. The handle of the tea- kettle re. 
ſembled very much, in form, the handle of a com- 
mon tea-kettle, but, like the reft of the kettle, was 
conſtructed of tin, or, to ſpeak more e properly, of 
tinned ſheet iron. 


On removing the kettle from the oven I found 
7 | | that 


De of Ovens in Boiling, Rewing, Sc. 181 

that the tin on its handle had been melted; and had 

fallen down in drops, which reſted on the body of 

the kettle below, where they had congealed, deere 
been cooled by the water in the kettle. 

This diſcovery convinced me that I ſhould not 
fi of obtaining in theſe ovens any degree of heat 
that could poſſibly be wanted in any Mlinary pro- 
ceſs whatever: it ſhowed me likewiſe that degrees 

of temperature, much higher than that of boiling 
water, may exiſt in a cloſed oven in which water is 
boiling ; and'it ſeemed to indicate, that all the dif: 
ferent culinary proceſſes of boiling, ſtewing, roaſt- 
ing, and baking, might be carried on at the fame 
time in one and the ſame oven; Subſequent expe- 
riments have fince confirmed all theſe indications, 
and have put the facts beyond all doubt. Theſe 
facts are certainly curious, and the knowledge of 
them may lead to uſeful improvements; for they 
may enable us to fimplity very much the imple- 
ments uſed in cookery. 

Having found that I could boil water in my 
ſmall ovens, my next attempt was to boil meat in 
them. I put about three pounds of beef, in one 
compact lump, into an earthen pot, and filling the 
pot to within about two inches of its brim with cold 
water, I ſet it in one of the lower ovens, ſhutting 

the door of the oven, and keeping up a ſmall ſteady 
fire in the fire-place. In about two hours and 
three-quarters the meat was found to be ſufficiently 
boiled ; and all thofe who partook of it (and they 
vere not fewer than nine or ten perſons) agreed in 
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thinking it perfectly good and uncommonly ſavory. 
On my guard againſt the illuſions which frequently 


are produced by novelty, I ſhould have had doubts 


reſpecting the reality of thoſe ſuperiar qualities 
aſcribed to this boiled beef, had not an uncommon 


appearance in the water in which it had been boiled 


attracted my attention. This water, after the meat 


had been boiled in it, appeared to be nearly as 


tranſparent and as colourleſs as when it was brought 


from the pump. It immediately occurred to me, 


that this effect could be owing to nothing elſe but 


to the ſtate of perfect quiet in which the water muſt 


neceflarily have been during the greater part of the 
time it remained in the oven; and to determine 
whether this was really the caſe, or not, I made the 
following deciſive experiment: 

Having provided two equal pieces of beef * 
the ſame carcaſe, I put them into two ſtew-pans 


of nearly the ſame form and dimenſions; one of 


them which had a cover, being conſtructed of 
earthen ware, while the other, which had n no cover, 
was made of copper. | 

Into theſe ſtew-pans I now put equal quantitic 
of water, with this difference however, that while 
the water put into the copper ſtew-pan was cold, 
that put into the other was boiling hot. A ſmall 
fire being now made 1n the fire-place, theſe two 
ſtew-pans, with their contents, were introduced 
into the two lower ovens. The earthen ſtew-pan 
was ſet down upon a ten-inch tile, which had pre- 
viouſly been Piaced 1 in the oven, to ſerve as 4 


ſupport 
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ſupport for it, in order to prevent the bottom of 
the ſtew· pan from coming into immediate contact 
with the bottom of the oven, and the door of that 
oven was ſhut; but the copper ſtew-pan was ſet 
_ down immediately on the bottom of its oven, and 

the door 'of that oven was left open during the 
whole time the experiment laſted. 

At the end of three hours, the ſtew-pans were 
taken out of the ovens, and their contents were 
examined. The appearances were juſt what I ex- 
pected to find them. The meat in each of the 
ſtew-pans was ſufficiently boiled, but there was 
certainly a very ſtriking difference in the appear- 
ance of the liquor remaining in the two utenſils; 
and if I was not much miſtaken, there was a ſenſi- 
ble difference in the taſte of the two pieces of meat; 
that boiled in the earthen ſtew-pan being the 
moſt juicy and moſt ſavory. The water remaining in 
this veſſel—and little of it had evaporated—was 
ſtill very tranſparent and colourleſs, and nearly 
taſteleſs, while the liquor in the copper ſtew-pan 
was found to be a rich meat-broth. 

The reſult of this experiment recalled very force- 
ably to my recollection a. diſpute I had had ſeve- 
ral years before, in Germany, with the cook of a 


friend of mine, who, at my recommendation, had 


altered his kitchen fire-place; in which diſpute 
| now ſaw I was in the wrong, and ſeeing it, felt a 
defire more eaſy to be conceived than to be de- 
ſeribed, to make an apology to an innocent per- 
ſon whom I had unjuſtly ſuſpected of wilful miſ- 

repreſentation. 
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repreſentation. This woman (for it was a female 


cook) on being repeatedly reprimanded for ſend. 
ing to table a kind of ſoup of inferior quality, 


which, before the kitchen was altered, ſhe had al- 
ways been famous for making in the higheſt per- 


fection, perſiſted in declaring that ſhe could not 
make the ſame good rich ſoup in the new faſhion- 
ed boilers (fitted up in cloſed fire-places, and 
heated by ſmall fires) as ſhe uſed to make in the 


5 old boilers, ſet down upon the hearth Pigs a great 


roaring wood fire. FR 

The woman was perfectly in the 1 To make 
a rich meat, ſoup, the j Juices muſt be . waſhed out 
of the meat, and intimately mixed with the water; 


and this waſhing out in boiling, muſt be greatly 


facilitated and expedited. by. the , continual and 
rapid motion into which the contents of a boiler 
are neceſſarily thrown when heat is applied to one 
fide of 3t only, eſpecially when that heat is ſuffi 
ciently intenſe to keep, the liquid continually. boil- 
ing with vehemence. I ought, no doubt, to have 
foreſeen this; ; but how difficult is it to foreſee any 


thing!—It is much eafier to explain than to 


predict. 
If it be beg that Auids 3 in receiving and 


giving of heat are neceſſarily thrown into internal 


motions, in conſequence of the changes of ſpecific 
_ gravity in the particles of the fluid, occaſioned by 
the alteration of their temperatures, we ſhall be 
able to account, in a manner perfectly ſatisfactory, 
not par for the appearances obſerved 1 in the expe- 


riments 
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niments aboye mentioned, and for the ſuperior 
richneſs of the ſoup made by the Bavarian cook in 
her boiler, but alſo for ſeveral other curious 
facts. 1 

When the copper ftew-pan, containing "5 
water and a piece of meat, was put into an iron 
oven, heated by a fire ſituated below it, as the 


bottom of the oven on which the ſtew- pan Was 


placed was very hot, the heat paſſing rapidly 
through the flat bottom of this metallic utenſil, com- 
municated heat to the lower ſtratum of the water, 
which, becoming ſpecifically lighter on being thus 
heated was crouded out of its place, and forced 
upwards, by the ſuperincumbent colder and con- 
ſequently heavier liquid his neceſſarily occa- 


caſioned a motion in every part of the fluid, and 


this motion muſt have been rapid in proportion as 
the communication of heat was rapid; and it is 
evident that it could never ceaſe, unleſs all the 
water in the ſtew-pan could have acquired and 
preſerved an equal and a permanent temperature, 
which, under the exiſting circumitances, was im- 
poſſible; for as the door of the oven was left open, 
the upper ſurface of the water was continually 
cooled by giving of heat to the cold atmoſphere, 
which, ruſhing into the oven, came into contact 


with 1 it; and as ſoon as the water was made boiling | 


hot, an internal motion of another kind was pro- 
duced in it, in conſequence of the formation and 
eſcape of the ſtcam ; which laſt motion was like- 
wiſe rapid, and violent in proportion to the ra- 


pidity 
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pidity of the communication of heat. Hence we 
ſee that the water in the copper ſtew-pan muſt have 
been ina ſtate of continual agitation from the time 


it went into the oven till it came out of it; and 


the ſtate in which this liquid was found at the end 
of the experiment, was preciſely that which might 
have been expected, on a ſuppoſition that theſe 
motions would take place. Let us now ſee what, 
agreeably to our aſſumed principles, ought to haye 
taken place in the other ſtew-pan. 

In this caſe its contents having been nearly boll- 
ing hot when the ſtew-pan was put into the oven, 
and the door of the oven having been kept cloſed, 
and the ſtew-pan covered with its earthen covet, 
and the ſtew-pan being moreover earthenware, 
which ſubſtance is a very bad conductor of heat, 


and being placed, not immediately on the bottom 


of the oven, but on a thick tile, every circumſtance 
was highly favourable, not only for keeping up the 


equal heat of the water, but alſo for preventing it 


from receiving additional heat ſo rapidly as to 
agitate it by boiling. There is therefore every rea- 
ſon to think that the water remained at reſt, or 
nearly ſo, during the whole time 1t was 1n the oven: 
and the tranſparency of this fluid, at the end of the 


experiment, indicated that little or none of the 


Juices of the meat had been mixed with it, 

When the Bavarian cook made ſoup in her own 
way, the materials (the meat and water) were put 
into a tall cylindrical boiler, and this boiler was 


ſet down upon the hearth againft a wood fire, in 
3 ſuch 
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ſuch a manner that the heat was applied to one / 45 
only of the boiler, while the other ſides of it were 
expoſed to the cold air of the atmoſphere; - conle- 
quently the communication of the heat to the 
water produced 1n it a rapid circulatory motion ; 
and when the water boiled, this motion became 
ſill more violent. And this proceſs being carried 
on for a conſiderable length of time, the juices of 
the meat were ſo completely waſhed out of it, that 
what remained of it were merely taſteleſs fibres: 
but when the ingredients for this meat ſoup, taken 
in the ſame proportions, were cooked during the 
fame length of time in a boiler ſet in a cloſed fire- 
place, and heated by a {mall equal fire ; this mo- 
derate heat being applied to the boiler on every 
fide at the ſame time, while the loſs of heat at 
the ſurface of the liquid was effectually prevented 
by the double cover of the boiler, the internal 
motions in the water, occaſioned by its receiving 
heat, were not only very gentle, but they were ſo 
divided into a vaſt number of ſeparate aſcending 
and deſcending ſmall currents, that the mechani- 
cal effects of their impulſe on the meat could 
hardly be ſenſible ; and as the fire was ſo regulated 
that the boiling was never allowed to be at all 
vehement (the liquid being merely kept gently 
ſimmering) after the contents of the boiler were 
once brought to the temperature of boiling, the 
currents occaſioned by the heating ceaſed of 
courle, and the liquid remained nearly in a ſtate 
of reſt during the remainder of the time that the 

procels 


I by; Of Kirchen Fire- placer. 


proceſs of cooking was continued; the ſoup was 
found to be of a very inferior quality, but on the 
other hand the meat was wee ge Juicy and | 
ſavory. e | 
Theſe minute e inveſtigations may perhaps be 
tireſome to ſome readers; but thoſe who feel the 
importance of the ſubject, and perceive the infinite 
advantages to the human ſpecies that might be 
derived from a, more intimate knowledge of tlie 
ſcience of preparing food, will be diſpoſed to en- 
gage with cheerfulneſs in theſe truly intereſting 
and entertaining reſearches : and ſuch readers, and 
fuch only, wall perceive that it has not been with- 
out deſign, that in chapters devoted to the expla- 
nation of ſubjects the moſt humble, J have fre- 
quently introduced obſtruſe philoſophical re- 
fearches, and the reſults of profound medita- L 
tion. 
l am not unacquainted with the manners of the 
age. I have lived much in the world, and have 
ſtudied mankind attentively ; and am fully aware 
of all the difficulties I have to encounter in the 
purfuit of the great object to which I have de- 
voted myſelf. Jam even ſenſible, fully ſenſible, 
of the dangers to which I expoſe myſelf.—In this 
ſelfiſh and ſuſpicious age it is hardly poſſible that 
Juſtice ſhould be done to the purity of my motives; 
and in the preſent ſtate of ſociety, when ſo few 
who have leiſure can bring themſelves to take the 
trouble to read any thing except it be for mere 


amuſcment, I can hardly expect to engage atten- 
tion. 
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tion. I may write; but what will writing avail if 
nobody will read. My bookſeller, indeed, will 
not be ruined, as long as it ſhall continue to be 


faſhionable to have nue libraries. But my object 


will not be attained, unleſs my writings are read; 


and the importance of*the ſubjedts of my inveſti- 


* 


gations are felt. 
Perſons wha have been Catinted with indulgencas 


and luxuries of every kind, are ſometimes tempted 
by the novelty of an untried purſuit. My beſt 
endeavours ſhall not be wanting to give to the 
objects I recommend, not only all the ' alluring 


charms of novelty, but alſo the power of procuring 


a pleafure as new, ini as it is pure and 
laſtmgt M2 


* 7 


How might I dez could I but ſucceed ſo far 
as to make it faſhionabit for the rich to take the 


trouble to cue for themſelves thoſe enjoyments 
which their money can command, inſtead of be- 


ing the dupes of thoſe tyrants, who, in the garb of 


ſubmiſſive fawning ſlaves, not only plunder them 
in the moſt diſgraceful manner, but render them 
at the fame time perfectly ridiculous, and fit for 
that deſtruction which is always near at hand, 
when good taſte has been driven quite off the 
ſtage. "ITO 

When! ſee, inthe capital of a great country, i in 
the midſt of ſummer, a coachman ſitting on a 
coach box, dreſſed in a thick heavy great coat with 
ixteen capes, I am not ſurprized to find the coach 
door furrounded by a groupe of naked beggars. 
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We ſhould tremble at ſuch appearances, did 


not the ſhortneſs of life, and the extreme levity of 


the human character, render us inſenſible to dan- 


gers while at any diſtance ; however great, and im- 


pending, and inevitable they may be. 

But to return from this digreffion. 

It is frequently uſeful, and is always amuſing, 
to trace the differences in the cuſtoms and uſages 
of different countries to their cauſes. The French 
have for ages been remarkable for their fondneſs 


for ſoups, and for their ſkill in preparing them: now 


as national habits of this kind muſt neceſſarily ori- 
ginate at a very early period of ſociety, and muſt 
depend on peculiar local circumſtances, may not 


the prevalence of the cuſtom of eating ſoup in 


France be aſcribed to the open chimney fire. places 
and wood-fires, which have ever been common in 
that- country? ? 

It 1s certain that in the infancy of ſociety, be- 
fore the arts had made any conſiderable progreſs, 
families cooked their victuals by the ſame fire 
which warmed them. Kitchens then were not 
known; and the utenſils uſed in cooking, were ex- 
tremely ſimple, an earthen pot perhaps ſet down 
before the fire. We have juſt ſeen, that with ſuch 
an apparatus, ſoups of the very beſt qualities would 
naturally be produced; and it is not ſurprizing, 
that a whole nation ſhould acquire a fondneſs tot 
a ſpecies of food, not only excellent in its kind 
but cheap, nutritious, and wholeſome, and eadily 


repared. 
P of {lad 


1 
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| Had coals been the fuel uſed in France, it is 
not likely that ſoups would have been ſo generally 

adopted in that country ; for a common coal fire 
is not favourable for making good ſoups ; although 

with a little management the very beſt ſoups may 

be made, and every other proceſs of cookery be 

performed, # in the higheſt perfection, with any kind of 
fuel. 

When the ſcience of cookery is once well un- 
derſtood, or an intimate knowledge is acquired of 
the preciſe nature of thoſe chemical and mecha- 
nical changes which are produced in the various | 
culinary proceſſes, we may then, and not till then; 

take meaſures with certainty for improving the 
art of preparing food. Experience, unaſſiſted by 
ſcience, may lead, and frequently does lead to 
uſeful improvements; but the progreſs of ſuch 
improvement is not only flow, but vaciliating, un- 
certain, and very unſatisfactory. On that account 
no doubt, it is, that men of ſcience have in all 
ages been reſpected as valuable members of 
ſociety. 
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By T. CaDgLL, Junior, and W. Davis, Strand, 


NEW EDITIONS of the preceding EO RY of 
COUNT RUMFORD?'S ESSAYS; 


As follows + 


I. An Account of the ESTABLISHMENT for the 
POOR at Munich. Price 25. 64 


II. Of the fundamental Principles on which GENERAL 
 E8TaBLISHMENTS for the RELizy of the Poor may be 
formed in all Countries. Price 15. 64. 


III. Of FOOD; and particularly of F ceding the Poor. 


Price 2 5, 


IV. Of CHIMNEY FIRE-PLACES, with Propoſals 
for improving them, to ſave Fuel; to render Dwelling-houſes 
more comfortable and ſalubrious ; and effectually to 3 
Chimnies from ſmoaking. Price 2 5. 
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V. A ſhort Account of ſeveral PuBric InsTITUTIONS 
lately formed in Bavar1a. Price 1s. 6 4. 


VI. Of the ManacEMENT of FIRE, and the Ecoxonr 
of FUEL. Price 3s. 6d. 


VII. In Two Parts. Of the Propagation of Har in 
Fluids. Price 35. 64. 


VIII. Of the * of HEAT in various Sub- 
ſtance: : 
And, 
IX. An Experimental Inquiry concerning the Sour cs of 
tic HEAT which is excited by Friction. Price 2 5. 64. 
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HAP. Iv. 


An Account of a new Contrivance for roaſting meat. — 
Circumflance which gave riſe to this invention, — 
Means uſed for introducing it into common uſe, 
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CHAP. VII. 


Of the Conſtruction of Boilers, Stew-pans, &c.—CGhoice 

of the Material for Conſtructiug Kitchen Utenſils — 
Objections to copper Iron much leſs unwholeſome— 
e attempts that have been made in different 

countries to cover the ſurface of iron boilers with 
an enamel—Of earthen ware glazed with ſalt — 
Stew-pans and ſauce-pans of that ſubſtance recom- 
mended— Kitchen utenſils of earthen ware may be 
covered and protected by an armour of fheet-copper 
—PIWedgewood's ware, unglazed, would anſwer very 
well for kitchen utenſils — Direftions for conſtructiug 
ftew-pans and ſauce-pans of copper in ſuch q manner. 
as to make them more durable, and more eaſy to be 
kept clean—=T heſe utenſils are frequently corroded 
and deſtroyed by the operation of what has been 
called the Galvanic influence Of the Gonſtrufion s 
of Covers for kitchen boilers, flew-pans, Sc. | L 


Pur choice of the material to be uſed in con- 

1 ſtructing kitchen boilers, ſtew-pans, &c. is a 
matter of ſo much importance, that I cannot paſs 
it over in ſilence; though I am very ſenſible that 
ul I can offer on the ſubje& will not be ſufficient 
P 2 | to 
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to remove entirely the various ties I ſhall 
be obliged to point out. 

The objects principally to be had in view, in the 

choice of materials to be uſed in the conſtruction 
of kitchen utenſils are, wholeſomeneſs—cheapneſ 
—and durability, The material moſt common) 
uſed for conſtructing kitchen boilers and ſauce- pans 
is copper; but the poiſonous qualities of that 
metal, and the facility with which it is corroded 
and diſſolved by the acids which abound in thoſe 
 fubſtances that are uſed as food, has long been 
known and lamented ; and numerous attempts 
have been made to prevent its deleterious effects, 
by covering its ſurface with tin and with other me- 
tallic ſubſtances, and with various kinds of varniſh | 
and enamel ; but none of theſe contrivances have 
completely anſwered the purpoſe for which they 
were deſigned. 

The method which has been found to be melt 
effectual is, to keep the copper utenſils well tinned, 
or to tin them afreſh as often as the copper begins 
to appear, and this is what is now commonly prac: 
tiſed; but ſtill it were to be wiſhed that ſome 
good ſubſtitute might be found for that unwhole: 
ſome metal. 

Tron has often been propoſed ; and though it 1 
more liable to be corroded even than copper, yet 
as the ruſt (oxide) of iron is not poiſonous, though 
it changes the colour of ſome kinds of food that 


are cooked in it, and in ſome caſes communicate 
al 
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an aſtringent taſte to them, it is not thought to 
make food unwholeſone. 

There is, however, one we by means of 
which the difagreeable effects produced by this 
metal on food, that is prepared in utenſils Son- 
ſtructed of it, may be very much diminiſhed, and 
indeed in moſt caſes almoſt entirely prevented, 
eſpecially when the utenſil is made of caft iron. If, 
inſtead of ſcouring the inſide of iron boilers and 
ſtew-pans with ſand, and keeping them bright, 
which notable houſewives are apt to do, in order 
that their kitchen furniture may appear neat and 
clean, they be ſimply waſhed and rinſed out with 
warm water, and wiped with a ſoft diſh-cloth or 
towel, the ſurface of the metal will ſoon become 
covered with a thin cruſt or coating of a dark 
brown colour, reſembling enamel ; which covering, 
if it be ſuffered to remain, and to conſolidate, will 
at laſt become ſo hard as to take a very good 
poliſh, and will ſerve very efficaciouſly to defend 
the ſurface of the metal from farther corroſion, 
and conſequently to prevent the food from ac- 
quring that taſte and colour which iron 1s apt to 
impart to it. ; 

The proceſs by which this covering is gradually 
formed, is ſimilar to that by which ſome gun- 
ſmiths brown the barrels of fowling-pieces, and 
could no doubt be greatly expedited by the ſame 
means which they employ for that purpoſe : the 
object had in view is likewiſe the fame in both 
cles, namely, by cauſing a hard and impenetrable 
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covering of ruſt to be formed on the ſurface of the 


iron, to defend it from a contact with thoſe ſub. 
ſtances which are capable of diſſolving or corroding 


it, or in other words, to prevent the farther pro- | 
greſs of the ruſt. 


For iron utenſils deſigned merely for frying, or 
cooking in fat, there is an eaſy and a very effectual 
precaution that may be taken for preventing ruft, 
It is to avoid putting hot-water into them, and 
above all to avoid boiling, or even heating water 


in them. They may occaſionally be waſhed out 


with warm water ; but as often as this is done, 


great care muſt be taken to wipe them perfecth 


dry with a dry cloth before they are put away. 

The effects produced by this management may 
be explained in a ſatisfactory manner. As fatty 
or oily ſubſtances cannot communicate oxigen to 
iron, (with which that metal muſt unite in order 


that ruſt may be formed, ) and as they prevent 


the approach of other ſubſtances which could fur- 


niſh it (air, water, acids, &c.) as long as the ſur- 
face of the iron is completely covered by them, it 
is evident that no ruſt can be formed. But boiling 
hot-water, and more eſpecially water heated and 
actually made to boi] in ſuch a veſſel, could not 
fail to diſlodge the fat from the ſurface of the 
metal, and leave it naked and expoſed to every 
thing that is capable of corroding it. 

- Kitchen utenſils made of iron may be tinned on 
the inſide to preſerve them from ruſt ; and this 1s 


frequently done. But even tin, though it be — 
oY : leſs 
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leſs liable to be diſſolved by thoſe ſubſtances which 
are uſed in cookery than iron or copper, - yet it is 
ſometimes ſenſibly corroded by them, and conſe- 
quently is taken into the ſtomach with our food. 

What its effects may be on the human body, 
when taken in very ſmall quantities, I cannot pre- 
tend to determine. In large doſes it is well known 
to be a fatal poiſon. 

That the tin with Ahich the inſides of kita 
| boilers and ſtew-pans are covered, is actually cor- 
roded in many of the proceſſes of cookery, is ren- 
dered highly probable by the very ſhort time that 
ſuch a coating laſts, when the utenſil is in daily 
uſe ;. but I had, not long ſince, a ſtill more ſtriking 
proof of that fact. Learning by accident from my 


cook, that a diſh of which I am very found, {fewed 


pears, which I frequently eat with bread and milk 
for my ſupper,) require three hours boiling, it 
occurred to me, that as this proceſs was performed 
in a copper ſtew- pan, tinned, and as it laſted ſo long 
2 time, the tin might perhaps be attacked, and 
ſome part of it diſſolved by the acid of the pears, 
or by that of the ſugar which was mixed with 
| them. In order that I might be able to enjoy my 
favourite diſh, free from all apprehenſions of being 
poiſoned, I ordered it to be always prepared in 
future in a ſtew-pan of porcelain : bur ſeveral of 
theſe veſſels having been deſtroyed in a ſhort time 
by the fire, in this proceſs, I found myſelf obliged 
to abandon this ſcheme on account of theſe fre- 
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quent accidents : and 1 now had recourſe to =} 


Roaſter. 

The pears, being previouſly cut in quarters, and 
freed from their ſkins, ſeeds, and cores, were put 
with a ſufficient quantity of water and ſugar, into 
a ſhallow glaſs bafin fitted with a glaſs cover, and 
this baſin being placed upon a brick, was put 
into the Roaſter, and a ſmall fire being made un- 
der it, the water in the baſin was ſoon brought to 
boil, and in leſs than three hours the pears were 
found to be ſufficiently done. | 

When they were ſerved up, I obſerved that their 
colour was different from what it had always been 
before; and enquiring into the caufe of it, I was 
let into a ſecret which explained the matter com- 
pletely. The cook informed me, that it was ab- 
ſolutely impoſſible to give a beautiful red colour to 
ftewed pears without ſome metal, and that their 
colour would not have been ſo fine as it was when 
they were cooked in porcelain, had not the pre- 


caution been taken fo boil a pewter ſpoon with them. 


The Reader can eaſily imagine how much I was 
ſurprized at receiving this unexpected information. 


This ingenious contrivance is ſimilar to one ſome- 


times uſed in this country that of boiling Aa, 
pence with greens to give them a fine colour. 

Several years ago a variety of attempts were 
made in Sweden to improve cooking utenſils made 
of iron, by covering them on the inſide with 2 


kind of enamel, to protect them from ruſt; and 
| ſince 
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ſince that time a conſiderable manufacture of caſt- | 
iron boilers and ſtew-pans, covered within with 
white enamel, was eſtabliſhed by Count Heinitz, 
on his eſtate in Sileſia; but this ſcheme has not 
ſucceeded intirely, owing to the difficulty of find- 
ing an enamel capable of uniting with iron, the 
expanſion of which with heat ſhall be ſo nearly 
equal to the expanſion of iron, as not be liable to 
crack and fly off upon being ſuddenly expoſed to 
heat and to cold; and even were it poſſible to 
compoſe an enamel that would withſtand the 
effects of the heat and the cold, and the blows to 
which it would be expoſed in the buſineſs of the 
kitchen, there would ſtill remain a very important 
point to be aſcertained, which 1s, whether the 
matter of which the enamel is compoſed is not 
itſelf of a poiſonous nature, and whether there is not 
reaſon to apprehend that it might communicate 
tits deleterious qualities to the food? 

Lead is an eſſential ingredient in moſt, if not 
all enamels, and as its effects are known to be ex- 
tremely pernicious to health, under all its various 
forms, when taken internally, it would be highly 
neceſſary to aſcertain, by the moſt rigid experi- 
mental inveſtigation, whether the enamel of 
kitchen utenſils contains any lead, or other noxious 
metals or unwholeſome ſubſtance ; and if this be 
the caſe, whether fuch poiſonous ſubſtance be 
liable to be corroded and diſſolved, or mixed in 


any other manner with the food | 
It 
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It is poſſible that a potſonous ſubſtance may be 
fo fixed, on being mixed and united with other 
ſubſtances, as to render it perfectly inſoluble, and 
conſequently perfectly inert and harmleſs ; but ſtill 
the fact ought to be well aſcertained before it is 
admitted. 
A large proportion of the calx of lead enters 
into the compoſition of flint glaſs, yet it is not 
probable that flint glaſs ever communicates any 
thing poiſonous to food or drink that is kept in it. 
But on the other hand there is reaſon to conclude, 
that the glazing of common pottery, which is 
likewiſe compoſed in part of calx of lead, is not 
_ equally ſafe, when eatthen veſſels covered with it 
are uſed as implements of cookery.—In ſome 
countries the uſe of ſuch veſſels in the procetles 
of boiling and ſtewing is forbidden by the laws, 
under ſevere penalties; and in this country it is 
not cuſtomary to uſe earthen veſſels, ſo glazed, 
for preſerving pickles, and other ſubſtances de- 
figned for the uſe of the table, which contain 
ſtrong acids. 
The beſt glazing for earthen veſſels that are to 
be uſed in preparing or preſerving food, is molt 
undoubtedly made with common falt; as this 
glazing (which appears to be merely the beginning 
of a vitrification of the earth at the ſurface of the 
veſſel) is not only very hard and durable, but it 5 
alſo perfectly inſoluble in all the acids and other 
ſubſtances in common uſe in kitchens; and con- 


tains nothing poiſonous or unwholeſome. 
3 | A large 


0 
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A large proportion bf lead enters into the com- 


- poſition of pewter ; but it has lately been proved 


by many 1ngenious experiments made to aſcertain 
the fact, that the lead, united to tin, and the other 
metallic ſubſtances that are uſed in compoſing 
pewter, is incomparably leſs liable to be diſſolved 
by acids, and conſequently much leſs unwhole- 
ſome, than when it is pure or unmixed with other 


metals. This fact is very important, as it tends 


to remove all apprehenſion reſpect ing the unwhole- 
ſomeneſs of a very uſeful compound metal, which 


| from its cheapneſs, as well as on account of its 


durability, renders it peculiarly well adapted for 


many domeſtic uſes. It would not however be 


adviſeable to boil or ſtew any kind of food, eſpe- 


cally ſuch as contain acids, in pewter veſſels; nor 


ſhould acid ſubſtances ever be ſuffered to remain 
long in them. | | 

The beſt, or at leaſt the moſt wholeſome ma- 
terial for ſtew-pans and fauce-pans is, undoubtedly, 
earthen ware, glazed with ſalt“. Several manu- 
PBL} factories 


* Nothing is more pernicious than the glazing of common 


coarſe earthen ware. There is no objeQion to ung /azed earthen 


ware, but its being apt to imbibe moiſture, which renders it 
difficult to be kept clean. I have lately ſeen ſome kitchen 
utenſils of very fine, compact, unglazed earthen ware, bought 
at Mr. Wedgewood's manufactory, which I thought very good. 
They were made thin, and ſeemed to ſtand the fire very well; 
and as their ſurface was very ſmooth, they were eaſily kept 


clean. I wiſh that the intelligent gentlemen, who direct that | 


noble manufactory, would turn their attention to the improve- 
| | met 
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factories of this kind of pottery have lately been 
eſtabliſhed in this country, and one in particular 
in the King's Road, at Chelſea, which belonged to 
the late Mrs. Hempel, which is, I believe, now 
carried on by her ſons. The principal reaſon why 
this article has not long ſince found its way into 
common uſe, is, no doubt, the brittleneſs of earthen 
ware, and its being ſo liable to crack on being ſud- 
denly expoſed to heat, or to cold ; for, excepting this 
imperfection, it has every thing to recommend it. 
It is perfectly wholeſome (when glazed with falt); 
and 1s kept clean with little trouble ; and things 
cooked in it are much leſs liable to be burnt to 
the ſides of the veſſel, and ſpoilt, than when the 
utenſil is formed of a metallic ſubſtance. 

There is a very great- difference in earthen ware, 
in reſpect to its power of withſtanding the heat, 
without injury, on being ſuddenly expoſed to the 
action of a fire; ſome kinds of it being much leſs 
hable to crack, and fly, when ſo expoſed, than 
others; and in order to take meaſures with cer- 
tainty for diminiſhing this imperfection, we have 
only to conſider the cauſes from which it proceeds. 
Now, it is quite certain, that the cracking of an 
earthen veſſel on its being put over a fire, is owing 
to to circumſtances—the brittleneſs of the ſub- 

1 ſtance 


ment of an article ſo nearly connected with the health, com- 
fort, and peace of mind, of a great portion of ſociety. Stew- 
pans of this material, ſuſpended in a eylindrical armour of 
ſheet iron, would be admirably calculated for the regiſter ſtoves 
I ſhall recommend. Some of theſe ſtoves may be ſeen in the - 
Great Kitchen of the Royal Inſtitution, 
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ftance—and the difficulty or ſlowneſs with which 
heat paſſes through it; for it is evident, that nei- 
ther of theſe circumſtances, alone, or acting ſingly, 
would be capable of producing the effect. 
As heat expands all ſolid bodies, if one fide of 
a veſſel, compoled of a brittle ſubſtance, be ſud- 
denly heated, and expanded, it muſt crack, or 
rather, it muſt cauſe the other ſurface to crack, 
unleſs the heat can make its way through the 
ſolid ſubſtance of the veſſel, and heat and expand 
that other ſurface ſo expeditiouſly as to prevent 
that accident. Now as heat paſſes 7hrough a veſſel 
which is thin, ſooner than through one (compoled 
of the ſame material) which is thicker, it is evi- 
dent that the inner an earthen veſſel for cooking 
is made, the leſs liable will it be to receive injury 
on being expoſed to ſudden heat or cold. 
I mention ſudden cold as being dangerous, and 
it is eaſy to ſee why it muſt be equally ſo with 
ſudden heat. If a brittle veſſel be (by flow de- 
grees) made very hot, if the heat be equally dif- 
tributed throughout the whole of its ſubſtance, 
this heat, however intenſe it may be, will have no 
tendency whatever to cauſe the veſſel to crack; 
for the expanſion being equal at the two oppoſite 
ſurfaces, the reuſſon at thoſe ſurfaces will be equal 
alſo; but if cold water be ſuddenly poured into a 
veſſel ſo heated, its internal ſurface will be ſud- 
denly cooled, and as ſuddeniy contracted; and as 
the external ſurface cannot contract, being force- 
avly kept in a ſtate of expanſion by the heat, 
| the 
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the infide ſurface muſt neceflarily crack, in con- 
ſequence of its contraction, and this fracture will 
make its way immediately through the whole ſolid 
ſubſtance of the veſſel from the inſide to the 
outſide ſurface. 
Sudden nzar applied to one fide, or 1 
of a brittle veſſel cauſes the oppoſite ſide of it to 
crack; but ſudden coLD cauſes the fide to crack is 
which the cold is applied. 

By forming diſtin& ideas of what Appen in 
theſe two caſes, every thing relative to the ſubje& 
under conſideration will be rendered pertealy 
clear and intelligible. 

Ihe form of a veſſel has a confdenible effect in 
lang it more or leſs liable to be cracked and 
deſtroyed by ſudden heat or cold. All flat ſur- 
faces, ſharp corners, and inequalities of thickneſs, 
ſhould, as much as poſſible, be avoided. The glo- 
bular form is the beſt of all, and next to it are 
thoſe farms which approach neareſt to it; and the 
thinner the utenſil is made, conſiſtent with the re 
quiſite ſtrength to reſiſt occaſional blows, the better 
it will be 1n all reſpects. 

The beſt compoſition for earthen ware for culi- 
nary purpoſes is, I am told, pounded Heſſian cru- 
ſibles, or any kind of broken earthen ware of that 
kind, reduced to powder, and mixed with a very 
ſmall proportion of Stourbridge clay. 

The method of glazing this ware with ſalt is by 
throwing decripitated common ſalt into the top of 


the kiln, with an iron — through ſix or eight 
holes 
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holes made for that purpoſe in different parts of the 
top of the kiln. Theſe holes, which need not be 
more than four inches in diameter, each, may be 
kept covered with common bricks laid over 
them, | 
The ſalt mould not be thrown in till the ware is 

ſuffciently burnt, and till it has acquired the moſt 
intenſe heat that can be given it; and the holes 
ſhould be immediately cloſed as ſoon as the falt is 
thrown in. If as much as a large handful of falt be 
thrown into each hole, that will be ſufficient, unleſs 
the kiln be very large. 

The falt is immediately reduced to vapour by 
the intenſe heat, and this vapour expands itſelf, 
and fills every part of the kiln, and diſpoſes the 
ware to vitrify at its ſurface, 

I have made ſeveral attempts to protect ſtew- 
pans and fauce-pans of earthen ware from danger 
from ſudden heat, and from accidental blows, by 
covering them on the outſide with ſheet-copper, 
and with ſheet- iron, and in theſe attempts I. have 
ſucceeded tolerably well. Several ſtew-pans covered 
in this manner may be ſeen in the kitchen, and in 
the repoſitory of the Royal Inſtitution. As the 
ſubject is of infinite importance to the health and 
comfort of mankind, I wiſh that ſome ingenious 
and enterprizing tradeſman would turn his atten- 
tion to it. 

As cooking utenſils of tinned iron are 1ncom- 
parably leſs dangerous to health than thoſe which 
ure made of copper, I have taken conſiderable pains 

| | to 


| 
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to get ſerviceable ſtew-pans and ſauce-pans made 
of that material. The great difficulty was to unite 
durability with cheapneſs and cleanlineſs. How 
far I haye ſucceeded 1n this attempt will be ſeen 
hereafter. 

As it is probable the copper ſte w- pans and ſauce. 
pans will continue to be uſed, at leaſt for a con- 
ſiderable time to come, notwithſtanding the 
objections which have ſo often been made to that 
poiſonous metal; I ſhall proceed to an inveſtiga 
tion of the beſt forms for thoſe utenſils. 

Before I proceed to a conſideration of the im- 
provements that may be made in the forms of 
kitchen utenſils, I muft beſpeak the patience of 
the reader. It is quite impoſſible to make the ſub- 
Jett intereſting to thoſe who read merely for amuſe- 
ment; and ſuch would do well to paſs over the re- 
mainder of this chapter without giving it a peruſal; 
but Idare not treat any part of a ſubject lightly, which 
I have promiſed to inveſtigate. Beſides this, I really 
think the details, in which I am now about to en- 
gage, of no inconſiderable degree of importance; 
and many other perſons will, no doubt, be of thc 
ſame opinion reſpecting them. The ſmalleſt real 
improvement of any utenfil in general and daily 
uſe, muſt be productive of advantages that are in- 
calculable. It is probable that more than a million 
of kitchen- boilers and ftew-pans are in uſe every 
day, in the United Kingdom of Great Britain and 
Ireland; and the providing and keeping kitchen 


furniture! in repair is a heavy article of expence in 
7 houſe- 
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houſekeeping. Tam certain that this expence may 
be conſiderably leſſened; and in doing this, that 
kitchen utenſils may be made much more con- 
venient, neat, and elegant, than they now are. 

Asit is indiſpenſably neceſſary, in recommending 
new mechanical improvements, not only to point 
out what alterations ought to be made, but alſo to 
ſhow diſtin&ly how he work to be done, can be exe- 
cured in the eaſieſt, and beſt manner; the fear of being 
by ſome thought prolix and tireſome, muſt not 
deter me from being very particular and minute 
in my deſcriptions and inſtructions. 

In juſtice it ought always to be remembered, 
that my object in writing is, profeſſedly to be ue, 
ful; and that I lay no claim to the applauſe of 
thoſe delicate and ſevere judges of literary compo- 
ſition, who read more with a view to being pleaſed 
by fine writing, than to acquire information. If 
thoſe who are quick of apprehenſion are ſome- 
times tempted to find fault with me for being 
too particular, they muſt remember, that it is not 
given to all to be quick of apprehenſion ;—and 
that it is amiable. to have-patience, and to be in- 
dulgent.—But to proceed. 

As the fire employed in heating ſtew-pans, ſauce- 
pans, &c. may be applied in a variety of different 
Hays ; and as the form of the utenſil ought in all caſes 
to be adapted to the form of the. fire-place, and to 
the mode of applying the heat, it is neceſſary, in 
laying down rules for the conſtruction of ſtew. 
pans and kitchen boilers, to take into confidera- 
Lor. 111. | 0 Ition 
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tion the conſtruction of the fire-places, in which 
they are to be uſed. But kitchen fire-places, 
conſtructed on the beſt principles, are ſuſceptible 
of a variety of different forms, | 
In the ſpacious dwellings of the rich, where 
large rooms are ſet apart for the ſole purpoſe of 
cooking, a number of ſeparate fire- places, in large 
maſſes of brick-work, conſtrued on the princi- 
ples adopted in the kitchen of Baron de Lerchen- 
feld, at Munich, will be- found moſt convenient; 
(ſee page 39, Part I. of this Efay*) ; but for per- 
ſons of moderate fortunes, to whom the economy 
of houſe-room is an object of importance, a lels 
expenſive arrangement may be choſen. 
It is very eaſy (as will be ſhewn hereafter) ſo to 
arrange the implements neceflary in cooking fora 
moderate family, as to leave the kitchen, not 
merely an habitable, but alſo a perfe&ly com- 
fortable, and even an elegant room. All thoſe 


who have ſeen the kitchen in 2 my houſe, at Bromp- 
* | ton, 


For all ſach fire-places, at leaſt for all ſuch as are deſtined 
for heating ſtew-pans and ſauce-pans, I am quite ſure that awd 
is the cheapeſt fuel that can be uſed, even here in London, where 
it bears ſo high a price. It is certainly the moſt cleanly, and 
moſt convenient, and makes the moſt manageable fire, l 
found by an experiment, made on purpoſe to aſcertain the falt, 
that any given quantity of wood, burnt in a cloſed fi: e Pace 
gives very near three times as much heat as it would give if i 
were firſt reduced to charcoal, and then burnt in the ſame fire- 
place. Eut the great advantage of uſing wood as fuel in 
the ſmall fire- places of ſtew-pans and ſauce- pans, 15, the 
facility with which it may be kindled, and the facility ard 
*quickneſs with which the fire may be put out (by ſhutting tie 
dampers) when it is no longer wanted. 
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ton, (which was fitted up principally with a view 
to exemplify that important fact) will not doubt 
the truth of this aſſertion. _ 

In treating the ſubje& I have papel to in- 
veſtigate in this chapter, I ſhall firſt conſider what 
forms will be beſt for ſauce-pans and ſtew-pans that 
are deſigned to be uſed in fixed fire-places ; and 
ſhall then ſhew how thoſe: ſhould be conſtructed, 
which are | deſigned to be heated in a different 
manner. | 


of the Confirudtion of Sauce-pans and Stew-pans for 
fixed Fire places. 


The reaſons have already been given why ſtew- 
pans and ſauce-pans ought always to be circular. 
They are indeed always made in that form ; but 


fill, as they are commonly conſtructed, they have 


a fault which renders them but ill adapted for the 
Cloſed - fire-places I have recommended. Their 
handles being faſtened to them on their outſides 
(by rivets) the regularity of their form is deſtroyed, 
and they cannot be made to fit well to the cir- 
cular openings in their fire-places, which they 
ought to oecupy, and to fill. | 

There are two ways in which this imperfection 
may be remedied; the firſt, which is the leaſt ex- 
penſive, but which is alſo at the ſame time the leaſt 
perfect, is to rivet the handle to the infide of the 
lauce-pan. This leaves the oufide of the ſauce- 
pan circular, or cylindrical, that is to ſay, if care is 
taken to beat down the heads of the rivetting nails, 


Q 2 a 
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and to make them flat and even with the outſide 
ſurface of the veſſel; but the regularity of the form 
of the inſide of the ſaucepan will in this 'caſe be 
= ſpoiled by that part of the handle that enters the 
= ſauce- pan; which circumſtance will not only render 
it more difficult to keep the ſauce- pan clean; but 
will alſo make it impoffible to cloſe it well with a 
circular cover. The cover may indeed be ſo con- 
trived as to fit the opening of the ſauce- pan, by 
making a notch in one ſide of it to receive that 
part of the handle which is in the way; and in this 
manner T have fometimes caufed kitchen utenſil 
already on hand to be altered and made to ſerve 
very well for cloſed fire-places. The Figures 2; 
and 24 will give a perfect idea of the manner in 
which theſe alterations were executed. 


— Fig: 88. * 


But 
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But, when new fauce-pans and ſtew- pans are 
conſtructed, I would ſtrongly recommend the fol- 
lowing more ſimple and more advantageous con- 
trivance : 

A circular rim of iron ſhould be provided for 
each ſauce-pan, with a handle belonging to it, of 
the form here PI 


and by forming the ſauce- pan to this rim, its form 


at its brim will be circular within and without ; and 


conſequently the ſauce- pan will exactly fit the cir- 
cular opening of its fire- place, and will at the ſame 
time be exactly fitted by its circular cover. No 
attention will in that caſe be neceſſary, in putting 
on the cover, to place it in any particular manner 
or ſituation, — and the ſauce- pan, not being pierced 
with holes for rivets, will, on that account, be leſs 
liable to leak, and will alſo be more durable, and 
more eaſily kept clean“. 


The 


One reaſon is obvious why ſtew- pans without rivets ſhould 
be more durable than thoſe which have their handles riyetted to 
them ; but there is another reaſon more occult, which requires 
the knowledge of a late diſcovery 1 in chemiſtry, to underſtand. 
| When iron and copper, in contact with each other, are placed 


in a ſituation in which they are expoſed to be frequently 
wetted, *y act on each other very powerfully, ang one of the 


Q 3 metals 
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The circular iron rim above recommended ſhould 
be broad and flat; from s to + of an inch in 
thickneſs, and from + an inch to 3. of an inch in 


width. Its handle, mh muſt be welded faſt to 


it, and muſt project from one ſide of it, may be 


from 14 inch to 12 in width, from 6 to 8 or 10 
inches long, and of the ſame thickneſs as s the cir. 
cular rim, where it joins it. | 

The under fide of this flat iron rim ſhould ® 


made perfectly flat, in order that the ſauce- pan, 


metals will ſoon be deſtroyed by ruſt. When ſhips firſt began 


to be covered with copper this fact was not known, and great 
inconvenience was found to ariſe from the rapid decay of the 
iron bolts in the veſſels ſo covered. As there appeared to be 
no remedy for this evil, it was found neceſſary to ſubſtitute 
copper bolts for iron bolts, in conſtructing ſhips intended to be 


coppered. Theſe effects are now known to depend on what 


(from the name of its diſcoverer) has been called the Galvanic 


influence. 


It appears to me to be highly probable OI ſtew-pans oy 


ſauce- pans, conſtructed in the manner above deſcribed, would 


laſt more than twice as long as thoſe made in the uſual manner, 
Frequent attempts have been made to line copper boilers and 
ſauce- pans with tinned iron (commonly called ſheet-tin) in order 
to guard againſt the poiſonous qualities of the copper ; but nane 
of theſe have ſucceeded fo well as was expected; the tin being 
found to be deftroyed by ruſt with uncommon rapidity. This, 
no doubt, was owing to the influence of the ſame cauſe by which 


| the iron bolts of coppered ſhips were ſo ſuddenly deſtroyed. 


If handles muſt be riveted to the ſides of copper ſauce- pans 


or boilers, ſuch handles ſhould be made of copper, and not of 


iron; and the nails by which they are faſtened, ſhould likewiſe 
de copper. They would coſt ſomething more, at firſt, but the 
utenſils would laſt fo. much longer, that they weuld turn out to 


de much the cheapeſt in the end. | 
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by being ſuſpended by it in its fire- place, may ſo 
completely cloſe the circular opening of the fire- 
place, as to prevent the ſmoke from coming into 
the room; and alſo to prevent (what would be 
much more likely to happen) — the cold air of the 
room from deſcending into the fire- place, and 
mixing Here with the flame and ſmoke, and after- 
wards going off, thus heated, through the chimney, 
into the atmoſphere. | 

The copper ſauce-pan or ſtew-pan is to be 
faſtened to its iron rim by being turned over its 
outward edge; and in order that the copper, thus 
turned over the outward edge of the iron rim, 
may hold faſt without projecting below the level 
of the lower flat ſurface of the ring (which would 
be attended with inconvenience), the lower part 
of the outward edge of the ring muſt be cham- 
fered away, in the manner repreſented in the fol- 
lowing higure (26), which ſhews a vertical ſection 


of the ring, of the full fize, with the copper 


turned over it. 
Fig 26. 


0 
The upper inſide edge of this iron ring may be 
rounded off, as it is repreſented to be in the above 
figure. In this figure the ſection of the ring is 
diſtinguiſhed by diagonal lines; and that of the 
24 copper, 
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216 Of Kitchen Fire- Places, aud Utenfils. 
copper, (which is turned over it), by two parallel 
crooked lines. | 

| When ftew-pans and fauce-pans are Colfirichea 
on the principles here recommended (with flat cir- 
cular iron rings), an advantage will be attained, 
which in many cafes will be found to be of no 
ſmall importance: they will be well adapted for 
being uſed in ſmall portable fire-places, heated by 
charcoal; or in portable ſtoves, heated (or rather 
kept hot) by heaters, Deſcriptions of theſe port. 
able fire-places and heater-ſtoves will be given in 
the ſequel of this work. 

As the upper part of the circulat opening 
of the fire-place (Fig. 25.) on the top of which 
the lower part of the circular rim of the ſauce- 
pan repoſes, is nearly on a level with the top of | 
the ſolid maſs of the brick-work, it is neceſſaty 
that the handle of the ſauce- pan ſhould be bended 
upwards, ſo as to be above the level of the brim 
of the ſauce-pan; otherwiſe, when the ſauce⸗ pan is 
in its place, there would not be room between the 
handle and the ſurface of the brick-work for the 
fingers to paſs in taking hold of the handle to re- 
move the ſauce - pan. This is evident from a bare 
inſpection of the following figure (27); which re- 
preſents the ſection of a ſauce- pan conſtructed on 
the plan here propoſed, fitted into its fire- place, 


There 


- 


— 
as", 


: | 
— « XI 


„ 
1 


22 , 


4 2 


There ſhould be a round hole, about a 4 of an 
inch in diameter, near the end of the handle, by 
which the ſaucepan may occaſionally be hung up 
on a nail, or peg, when it is not in uſe, The cover 
belonging to the ſauce- pan may be hung up on 
the ſame nail, or peg, by means of the projection 
of its ritn, 

Theſe will be thought trifling matters; but it 
muſt not be forgotten that convenience, and the 
economy of time, are often the reſult of atten- 
tion to the arrangement of things e of 
little importance. 

In conſtructing te cover of a ſauce-pan, care muſt 
be taken to avoid a fault, into which it is eaſy 
to fall, and which, as I have found by expe- 
ence, wal be attended with diſagreeable con. 

ſequences. 
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ſequences. The circular plate of tin, or of thin 
ſheet-copper tinned, which forms the bottom of 
the cover, ſhould be of the ſame diameter preciſely 
as the outſide of the brim of the ſauce-pan. 

I once thought it would be better to make the 
bottom of the cover rather /arger- than the top of 
the brim of the ſauce-pan, as it is repreſented in 
the following ſection. | 


£9: 20. 


I {imagined that it would prevent any thing 
that happened by accident to be ſpilled on the 
cover, from finding its way into the ſauce- pan, and 
ſpoiling the victuals; and this indeed it would do 
moſt effectually; but it often occaſioned another 
accident not leſs diſagreeable in its effects; it 
drew the ſmoke into the ſauce-pan, which hap- 
pened to eſcape by the ſides of the circular open- 
ing of the fire- place. 

When the cover is preciſely of the ſame diame- 
ter as the brim of the ſauce-pan, there 1s little 
danger of any thing entering the ſauce- pan in this 
manner, as will be evident from an inſpection of 
the following figure. 
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The bottom of the cover may either be made 
quite flat, as in this ſection: 
bg: 39. 8 


Or it may be made concave, and of a conical 
form, thus: 
| Fig: 31 


AD „„ „„ „„ „„ „ee e 


— zune ““ , . NL ETTIIY 


Or concave, 400 of a ſpherical figure, as 1s repre- 
ſented 1 in the following figure: a 


The only es derived from nk the bot- 
tom of the cover hollow, inſtead of flat, is, that a 
little more room is left for the boiling up, or 
lwelling of the contents of the lauce-pan. Cooks 
will be beſt able to judge how far this is an object 
of importance. 
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220 Of Kitchen Fire-Places, and Utenfils. 
In each of the three laſt figures, a ſection of the 
tube which carries off the fteam is ſhewn, as alſo 3 
ſection of the rim of the cover that enters the 
ſauce-pan. This rim, which may be from + of an 
inch to 1 inch 1n breadth, ſhould be made to fit 
the opening of the ſauce-pan with ſome degree of 


nicety 3 - but it ſhould not be fitted fo cloſely as to 


require any effort in removing it, or ſo as to render 
it neceſſary to uſe both bands in doing it one to 
hold the ſauce- pan faſt i in its place, and the other 
to take off its cover. 

The ſteam tube of the cover, which may be 1 
an inch or + of an inch in diameter, and ſhould 
project about 1 an inch above the top of the 
cover, muſt paſs through both the top and the 
bottom of the cover, and muſt be well fitted and 
ſoldered in both, in order that the air between the 
top of the cover and its bottom may be confined 
and completely cut off from all communication 
with the ſteam, and alſo with the external air, 
This ſteam tube ſhould have a fit ſtopple, which 
may be made of wood, and which, to prevent its 


being loſt, ſhould be attached to the top of the 
cover, by a ſmall wire chain, about 2 or 3 inches 


long, 

In reſpe& to the handles of theſe covers, the 
choice of the form to be adopted may be left to 
the workman who is employed to make the cover; 
for, excepting in certain caſes, which will be pat- 


_ ticularly noticed hereafter, it is a point of little 


import ance, 


? 


It 
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It 18 right that I ſhould obſerve here, that 
though the covers I have here de ſcribed are ſuch as 
[ have generally recommended, yet others of dif- 


ferent forms may be conſtructed on the tame 


principles that very poſſibhy may anſwer quite as 
well as theſe, and coſt leſs. The ſteam tube, for 
inſtance, for fmall ſauce-pans, may with ſafety be 
omitted, and the fteam be left to make its way 
between the Tim of the cover and the ſauce- pan; 
and ſhould it be thought an improvement, the 
upper part of the cover, inſtead of being a cone, 
may be a ſegment of a ſphere. 

The following figure is the ſection of the cover 
of a ſauce-pan, now in general uſe in this country: 


9:33 
mm... — 
It is made of a circular piece of ſheet copper, and 
its handle, which is of iron, is faſtened to it by. ri- 
vets; and it is tinned on the under ſide. Its form 
is ſuch that it fits without a rim into the ſauce: pan 
to which it belongs. | 


This cover might be greatly improved, and per- 
haps rendered as well adapted for confining heat 


as any metal cover whatever, merely by covering it 


above with a thin circular plate of tinned iron, or 


of copper, either quite flat, or convex, like that 


repreſented by this figure. 
Lg. 4. 
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It can hardly be neceſſary for me to obſerve, that 
this thin circular plate muſt be well ſoldered to 
the cover, all round its circumference, 1n order to 
confine the air that is intercepted between the 
upper ſurface of the cover and the lower ſurface 
of this plate. | | 
For the mere purpoſe of confining the heat in a 
ſtew-pan or ſmall boiler—were ſuperior neatneſs 
and cleanlineſs not objects of particular attention 
—one of the very beſt covers that could be uſed 
would be a common ſauce-pan cover, defended 
above from the cold air of the atmoſphere by a 
circular cover of wood, firmly fixed to it by means 
of a ſcrew, or a rivet. 
18 pb * 


repreſent covers ſo defended; and were the circu- 
lar piece of wood, to prevent its warping, to be 
compoſed of two or three very thin boards, glued 
faſt to each other, and nailed or rivetted together, 
to unite them more ſtrongly, I am inclined to think 
that this would be ane of the beſt covers for com- 
mon uſe, eſpecially for large ſtew-pans, that could 
be made. Its handle might be made of wood, and 
of either of the forms repreſented in theſe figures, 


or of any other ſimple form. 
. The 
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The covers for large ſtew-pans ſhould always be 
furniſhed with ſteam tubes, in order that the ſteam, 
when it becomes too ſtrong to be confined, may 
eſcape without deranging or lifting up the cover. 

A cover made entirely of wood might anſwer 
very well for confining heat, eſpecially if care were 


taken to conſtruct it in ſuch a manner as to pre- 


vent its being liable to be warped by the heat, and 
by the moiſture, to which it is continually ex- 
poſed ; but the wooden covers of boilers, ſauce- 
pans, and ſtew-pans, require much attention to 
keep them clean, unleſs they be lined with tin, 
or with ſheet-copper. 

Having now finiſhed my obſervations on the 
covers of ſmall boilers and fauce-pans, in their moſt 


ſmple fate ; when they are deſigned merely for con- 


fining heat; it remains to conſider of the means that 
may be put in practice to render them uſeful in 
diretting the heat that eſcapes in the ſteam, which 
is formed when liquids are boiled, in the various 
proceſſes of cookery, and employing this heat to 
uſeful purpoſes. 

As the quantity of heat that 2 in ſteam is 
very conſiderable (as has been elſewhere obſerved) 
the recovery of this heat is frequently an object 
deſerving of attention ; but before we proceed in 
this enquiry, it will be neceſſary to ſay ſomething 
reſpecting the method of Cooking in Steam. This 
ſubject will be treated in the following chapter. 
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CHAPTER vm. 


of 2 coking i in Steam—Objettions to the fleam-kitclen 


now in uſe—Principles on which a ſteam apparatus 
for cooking fhontd be conſtructed. Deſcriptions of fixed 
botlers for cooking with eam — A particular deſcrip 
tron of a STEAM-RIM for boilers, by means if 
which their covers may be made fleam-tight—De- 
feription of a STEAM-DISH, 70 be uſed occaſionally 
for cooking with ſteam over a kitchen boiler — Account 
of what has been called a FAMILY-BOILER; man) 
of them have already been ſold, and have been found 
wery neful— Hints to Cooks, concerning the means 
| That may be ſed for improving fome Popular difhes. 


4 


| As the art of cooking with ſteam. is well known, 


and has long been ſucceſsfully practiſed in 


this country „it would be a waſte of time to attempt 
to prove, what is univerſally acknowledged, namely, 


that almoſt every kind of food uſually prepared for 


tlie table in boiling water, may be as well cooked, 


and. in many caſes better, by means of boiling- hot 
fteam. I ſhall therefore . confine my preſent en- 
quiries to the inveſtigation of the beſt methods of 
confining and directing ſteam, and employing it 


uſefully with the moſt ſimple and leaſt ee 


apparatus. 


Steam-kitchens, as they are called, conſiſt of 


very expenſi ve machinery, and J have been in- 
formed 


ff 


1 


formed by ſeveral perſons who have uſed them, that 


tus for cooking, ſhould be to prevent the loſs of 


by covering up that ſurface with the warmeſt co- 
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14 5 \ 


they do not produce any conſiderable ſaving of fuel. 
Bare inſpection is indeed ſufficient to ſhew that 
they cannot be economical in that reſpect ; for the | 
ſurface of the tin ſteam-veſſel filled with hot ſteam, 
that 1s expoſed quite naked to the cold air of the 
atmoſphere, is ſo great, that it muſt neceſſarily Ws 
occaſion a very conſiderable loſs of heat. _\_ 
A primary object in contriving a ſteam appara- 
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heat through the fides of the containing veſſels ; and 
this is to be done, firſt, by expoſing as ſmall a 
ſurface as poſſible to the atmoſphere ; and ſecondly, 


vering that can conveniently be uſed, to defend it 
from the cold air. 

The ſteam-veſſel in the kitchen t the Found- 
ling Hoſpital, is a large wooden box, lined with 
tin, capable of containing a large quantity of po- 
tatoes ; and the ſteam comes through a ſmall tin 
tube, from an oblong quadrangular iron boiler, 
which is uſed daily for boiling meat, &c. for the 
Hoſpital. As this boiler is furniſhed with what 1 
have called a feam-rim (which will preſently be de- 
ſcribed) when the (wooden) cover of the boiler 
Is down, all the ſteam that is generated in the 
boiler is forced to paſs through the ſteam-box, and 
the potatoes, greens, &c. that are in the box are 
cooked, without any additional expence of fuel. 
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The ſteam-box has a ſteam-rim, and alſo 4 
wooden cover, which, when it is down, cloſes the 
box, and makes it perfectly ſteam- tight. 

WM hen ſteam is generated fafter than it can be 
condenſed in the ſteam-box, that which is redun- 
dant paſſes off by a waſte tube, which conducts it 
into a neighbouring chimney. 
The apparatus for cooking with ſteam in the kit. 
chen of the Houſe of Correction, at Munich, is 
ſtill more ſimple. Here, two equal quadrangulr 
boilers are ſet, one at the end of the other, at the 
ſame level, in the ſame maſs of brick-work, and 
the flame and ſmoke from the ſame fire paſs under 
them both ; (ſee Eflay X. Part I. plate iv. fig. ), 
and plate v. fig. 9.) Both boilers being incloſed 
in brick-work, and being covered with wooden 
covers, it 1s evident that no part of the apparatus 
is expoſed to the cold air.—lI ſay zo part of it; for 
the covers of the boilers being of wood, which 1s 
one of the worſt conductors of heat, very little 
heat can make its way through them; and to pre- 
vent even this loſs, inconſiderable as it is, thee 
wooden covers may, if it ſhould be thought ne. 
ceſſary, be defended from the cold air, ict warm 
rugs thrown over them. 

The ſmoke which paſſes under the ſecond bole, 
not only prevents the approach of the cold air to the 
under ſurface of its bottom, but, acting on tic 
ſmall quantity of water that is contained in it, 4 
tually aſſiſts in the generation of ſteam. It © 

7 happens 


BY 
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happens ſometimes, (namely, when there is but a 
ſmall quantity of water in the ſecond boiler, and 
the firſt is nearly filled with cold water) that the 
water in the ſecond boiler actually boils, and fills the 
boiler, with ſteam, before the water in the firſt boiler 
is heated boiling hot. 

This appears to me to Le one of th moſt eco- 
nomical methods that can be uſed for cooking, and 
that it is well adapted for hoſpitals, and alſo for 
large private families. If it ſhould be neceſſary to 
make proviſion for cooking a great number of dif- 
ferent diſhes in ſteam at the ſame time, either the 
ſteam-boiler may be made ſufficiently large to re- 
ceive them; or, inſtead of it, two or more ſteam- 
boilers, of a moderate ſize, may be put up; and 
if the different kinds of food that are cooked at 


the ſame time in the ſame ſteam-· boiler, be placed 


cach in a ſeparate diſh, and covered over with ſome 
proper veſſel in the form of a bell (a common 
earthen pot, for inſtance, turned upſide down) the 
exhalations from the different kinds- of food will 
be prevented from ſo mixing together as to give an 
improper taſte or flavour to any of the victuals. 
Theſe covers to the different diſhes will likewiſe 
be uſeful on another account; when the cover of 
the ſteam-boiler is opened, for the purpoſe of exa- 
mining, or of introducing or removing any diſh, 
the proceſs of cooking g2ing on in the other diſhes 
Will not be interrupted : for their bell- like covers 
cmaining filled with ſteam, will prevent the cold 
ar from coming into contact with the victuals. It 
ES” n is 


divided into two compartments, fo as to render it 
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is true, that the cover, or lid, of theſteam-boiler muſt 
not be kept open too long, otherwiſe the ſteam 
confined under the covers of the diſhes will be con- 
denſed, and the cold air will find its way under 
them. : „ 

In order that. theſe boilers may be perfectly 
ſteam- tight when their lids are down, they muſt 
all be furniſhed with feam-rims ; and there muſt be 
a tube of communication between them for the 
paſſage of the ſteam ; and another tube to carry off 
the redundant ſteam from the boiler which is fi- 
tuated fartheſt from the fire. 

If it ſhould be neceſſary, the principal boile 


may, without any difficulty or inconvenience, be | 


poſſible to prepare two different kinds of ſoup, or 
to boil two different things ſeparately, at the fame 
time. Suppoſe, for inſtance, that the apparatus 
deſigned for the kitchen of a large family, and that 
the principal boiler is 12 inches wide, 24 inches 
long, and 12 inches deep ; this may be ſo divided 
by a vertical partition, as to form two compatt- 
ments ; the one—that immediately over the fire, 
for inſtance, 12 inches by 10; and the other 12 

inches by 14, In this caſe I ſhould make the ſe- 

cond, or ſteam- boiler, 24 inches ſquare by 12 inches 
deep, and ſhould cauſe the ſmoke to circulate in 
\ + three flues, parallel to each other; the firſt (in the 
hither end of which the fire-place ſhould be fit 
ated) ſhould be immediately under the firſt bouler; 
and the ſecond and third ſhould be under the ſecond 
| boiler. The 


* 
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The following figure ſhews 5 the manner in which 
theſe boilers ſhould be fet': 
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A, B, is the ſide of the room. A, C, D, E, 
the maſs of brick-work in which the boilers are 
dete ä — 

F, and G, are the two compaartments of the firſt 
boiler, wh;ch is ſhewn with its ſteam- rim. 

H. is the larger boiler, which 1 is allo Wav 
with its ſteam-rim. 

The covers of theſe boilers (which do not appear 
in the figure) ſhould be fo attached to the boilers 
by hinges, as to be laid back when the boilers are 
opened, and reſted againſt the fide ef the room; 
and theſe covers ſhould be lined with tin, or with 
thin ſheet copper, tinned. 

The following figure repreſents an horizontal 

R 3 ſection 


— 
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ſection of the brick-work in which theſe . 
are to be ſet, taken at the level of the tops of the 


flues: 
8.80 


C ROSES 8 
A, B, is the ſide of the room, and A, C, D, E, 
the maſs of brick-work, which is placed againſt it. 
F, G, and H, are the three parallel flues, and l. 
is the canal that carries off the ſmoke from the 
ſecond boiler to the chimney. K. is the opening 
into the fire- place by which the fuel is introduced; 
and L. is a paſſage, cloſed up with a tile or with 
looſe bricks, which is occaſionally opened to clean 
the flues G, and H. 
I he damper in the canal I, may be placed near 
the left-hand fide of the ſecond boiler. 

The ſituations of the boilers are indicated b) 
dotted lines. 

As it is not neceſſary that I ſhould repeat in this 
place the directions which have already been ſo 
amply explained concerning the proper method of 

4 proceeding 
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proceeding in ſetting boilers, I ſhall not enlarge 
farther on that ſubject, but ſhall proceed to give 
an account of a very eſſential part, not yet de- 
{cribed, of the apparatus neceflary for cooking 
with ſteam, 1n the ſimple way I have here recom- 
mended: the part I mean is the feam-rim of the 
boller : 

Deſcription of a Steam-rim for a Boiler, by means of 
which its Cover may eaſily be made fleam-tight. 

To give a more complete idea of this contrivance 
| have, in the following figure, repreſented a ver- - 
tical ſection of a ſmall part of one fide of a boiler; 
and its ſteam-rim, with its (wooden) cover in its 
place, both of the full ſize: 


| 
| 
| 909 
A. B. is a ſection of part of the flat wooden cover; 
| R 4. the 
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the crooked line C. D. is a ſection of the teich | 
rim, and part of the fide of a boiler. E. is a ſec- 
tion of a deſcending rim of wood belonging to, and 
making an effential part of the cover; which rim, 
when the cover is down, enters the ſteam-rim of 
the boiler, and repoſes on the bottom of it. In the 
figure it is repreſented 1 in this ſituation: the wooden 
rim of the cover is faſtened to the flat part of it by 
means of wood- Wen, one 15 Which! is repreſented 
in the figure . 85 

- Now it is evident; from: an oiakiction of the 
figure, that a ſmall quantity of water will lodge 
in the ſteam-rim, and will ſtand at the level of the 
dotted line F. G; and as the rim of the cover will 
enter this water when the cover 1s ſhut down, all 
communication between the ſteam in the boiler, 
and the external air, muſt neceſſarily be cut off, 
and of courſe the ſteam will be completely con- 
fined, - | 

It 1s true that if, in cone of the increaſe 
ol its temperature, above the heat of water boiling 
in the open air, the elaſticity of the ſteam ſhould 
become ſufficient to overcome the preſſure of the 
atmoſphere, it will force the water in the ſteam- 
rim to aſcend toward C. and getting under the 
rim E. of the cover of the boiler, it will make its 


*The cover itſelf is ſuppoſed to be framed and pannelled 
in the manner deſcribed in the 5th chapter of this Eſſay (part! J.) 
and it ſhould be lined with tin, or with thin ſheet copper, tin- 
ned, in order to prevent the wood from being cracked and 
deſtroyed by the ſteam. 


/ 


eſcape, 
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eſcape, but no bad conſequences will reſult from 
this loſs ; on the contrary, the ſteam-rim will, in 
this caſe, ſerve inſtead of a ſafety valve; and al- 
though this contrivance may not be adequate. to 
the confining of ſtrong ſteam, it certainly anſwers 
perfectly well for confining that kind of ſteam 
which is moſt proper to be uſed for cooking. It 
will likewiſe be found uſeful in many caſes for co- 
vering boilers, where the principal object in view 
is to prevent the contact of the cold air with the 
contents of the boiler. It will be uſeful for the 


boilers of bleachers, as alſo for laundry boilers, for 


brewers boilers, and for all boilers deſtined for the 
evaporation of liquids under a boiling heat, 

It appears to me that this contrivance might, 
with a little alteration, be uſed with great advan- 
tage for covering the boilers uſed by diſtillers. By 
making the ſteam- rim deeper, the cover of the 
boiler would be tight, under a conſiderable preſ- 


ſure; and by making the boiler broad and ſhallow, 


with ſeveral ſeparate fire-places under 'it (the flat 


bottom of the boiler being ſupported on the tops 


of the flues of theſe fire-places). a variety of impor- 
tant adyantages would be gained ; and theſe would 
not be compenſated by any diſadvantages that I 
can foreſee, The boiler might be conſtructed of 
very thin ſheet copper, which would not only ren- 


der it leſs expenſive, but would alſo make it more 


durable. 


When ſteam-rims were firſt introduced, they 


Here made of the form repreſented in the following 
figure, 


oy 
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figure, which repreſents a vertical ſection of part 
of one fide of a boiler with a ſteam-rim, covered 
with a conical double cover, made of tin : 


tight. 


A Tm, 11 


ll 


| 13 this and the following e A, B, repre- 
ſents a ſection of part of one kde of the raps 
cover of the boiler. 

C. D. The fteam-rim and part of one fide of the 
boiler. 

E. The deſcending rim of the cover: and, 
F. G. The level of the water in the ſteam-rim— 
all of the full fize. | | 
This conſtruction was found to be attended with 
an inconvenience, which, indeed, might eaſily have 


been foreſeen. When the ſteam, on being 3 
"uy 


T* 


d, 
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fined, became ſtrong enough to force 1ts way under 
the deſcending rim E. of the cover of the boiler, 
the water in the ſteam-rim was frequently blown 
out of it with conſiderable violence, and diſperſed 


about the room. To prevent theſe diſagreeable 


accidents, the form of the upper part of the ſteam- 
rim was altered. To make a proper finiſh to the 
boiler, the edge of its brim. (which forms the top 


of its ſteam-rim) had been turned outwards over a 


ſtrong wire. It was now turned inwards over the 
wire; and the outſide, or riſing part of the ſteam- 
rim, inſtead of being made floping oma was 
now made vertical, 

A complete 1dea of theſe different alterations, 
and of the effects neceſſarily produced by them, 
may be formed by comparing the n figure 
(41) with the L 
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It is evident that in this caſe, as there is ſufficient 
room between the outſide of the deſcending rim of 
the cover, and the vertical fide of the ſteam-rim, 
to contain all the water that can be forced upwards 
between them by the ſteam, there is little danger 
of any part of this water being blown out of the 
ſteam- rim by the ſteam, when it makes its eſcape 
under the rim of the cover. 


Of e Mills iu which 8 Boilers and Steu- 
pant may be constructed, ſo as 10 be rendered uſeful 
in cooking with Steam. 


If a common kitchen boiler be einne with a 
ſteam rim, and the deſcending rim of its cover be 
made to ſhut down into it, the ſteam in the boiler 
will be effectually confined, and may, in various 
ways, be uſefully employed in cooking, One of 
the ſimpleſt methods of doing this is to ſet what 
I ſhall call a gen- diſi upon the boiler. The bot- 
tom of this ſteam-diſh being furniſhed with a de- 
ſcending rim, or projection, fitting into the ſteam- 
rim of the boiler, the ſteam-diſh may be made to 
ſerve as a cover to the boiler; ; and if a number of 
ſmall holes be made in the bottom of this diſh 
near its circumference, the ſteam will paſs up into 
it from below ; and if it be properly cloſed above, 
any victuals placed in it will be cooked in ſteam. 

If this diſh be furniſhed with a ſteam-rim, of the 
fame form and fize with that of the boiler, the 
cover of the boiler will then ſerve for covering the 
ſteam-diſh, whenever that diſh is in ule, : 

| 2 95 The 
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- The following figure, which repreſents a vertical 
ſection of the apparatus, will . this contrivance 
in a clear and diſtin& manner: | | | 
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4 is the boiler, which is ac ſet in brick-work, 


B. is the ſteam-diſh ; and 
C. is the cover of the boiler, whiths1 1s here made 


to ſerve as a cover for the ſteam-diſh. 

The ſides of the ſteam-diſh (which is made of 
tin) are double, for the purpoſe: of e the 
heat more effectually. : 
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If it be required to cook ſeveral kinds of food 

at the ſame time, a ſteam-diſh may be uſed that is 
divided into ſeveral compartments ; or two or more 
ſteam-diſhes may be placed one above another, 
over the ſame boiler, that which is uppermoſt 
being covered with the cover of the boiler. _ 
A very complete apparatus of this kind may be 
ſeen in the kitchen of Mr. Summers, of New 
Bond- ſtreet, ironmonger, who makes and ſells theſe 
articles, and who has ſold no leſs than 225 ſets of 
theſe FAMILY BOILERS, as they are called, fince 
be firſt began to manufacture them; and Mr. 
Feetham, of Oxford-ſtreet, has ſold 110 ſets of 
them. A cooking apparatus of this kind may | 
| likewiſe be ſeen at the Royal Inſtitution ; and 
at Herriot's Hoſpital, at Edinburgh ; and in 
the houſes of many private families, in England 
and Scotland. There are feveral tradeſmen who 
now manufacture them, and all perſons deſirous 
of making and ſelling them are at full liberty to 
„ | „ 

When different kinds of food, placed one above 
the other, are cooked in fleam, the drippings of 
thoſe above might, in ſome caſes, be apt to ſpoil 
thoſe below, if means were not uſed to prevent it: 
This inconvenience may be avoided in the apparatus 
I am deſcribing, by introducing the food into the 
ſteam-diſhes, placed in deep plates or in ſhallow 
baſons, ſufficiently. capacious, however, to con- 
tain as much water as will be generated in conſe- 
quence of the condenſion of the ſteam on the 
furface of the food in heating it boiling hot. | 


lay, 
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ſay, © in heating it boiling hot,” for after it is 


once heated to that temperature, no more ſteam 
will be condenſed upon it, however long the Pro- 


cels of cooking may be continued ®. 
| This 
* It is not difficult to deternrine with great preciſion, what 
the ſize or contents of the diſh muſt be, in order that it may 
contain all the water that can poſſibly be produced by the con- 
denſation of the ſteam, in heating the victuals that are cooked 
in it, to the temparature of boiling water. Suppoſe, for in- 


ſtance, that a piece of beef, weighing ſix pounds, is to be 


cooked in the ſteam-diſh, and that this meat, when it is put 
into the dich, is at the temperature of 55 of Fahrenheit's 
Thermometer, which is the mean annual temperature of the 
atmoſphere at London. Now as this piece of meat is to be 


made boiling hot, its temperature muſt be raiſed 157 degrees, 
namely from 55 to 212%, But we have ſeen that any given 


quantity, by weight, of beef, requires leſs heat to heat it any 
giren number of degrees, than an equal weight of water, in 
the proportion of 74 to 100; (ſee the introduction to this Eſſay, 
page 12) conſequently theſe 61b. of beef will be heated 157 
degrees, or from 5 5 to the boiling point, with a quantity of 
heat which would be required to heat 41b.7 oz. of water 157 
degrees, 

Now if we ſuppoſe, with Mr. Watt, that the ſteam which 
produces, in its condenſation, 11b. of water, gives off as much 
heat as would raiſe the temperature of 5+1b. of water 180 


degrees, namely, from the point of freezing to that of boiling 


water, the ſame quantity of heat muſt be ſufficient to raiſe the 
temperature of ölb. 5 OZ. of water 157 degrees, or from 559 
to 2129. 

And if 61b. 5 oz. of water require ib. of condenſed ſteam to 
heat it 157 degrees, 41b. 7 oz. of water, or 6lb. of beef, will 
require only 114 oz. of condenſed ſteam to raiſe its temperature 
the ſame number of degrees, for it is 6lb. 5 0Z. is to Ilb. as 
Alb. 7 oz. to 114 oz. 

Conſequently if 61b. of beef at the kgs of pg were 
placed in a ſteam apparatus, in a ſhallow diſh, capable of con- 

taining 
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his is a curious circumſtance, and the know. 
ledge of the fact may be turned to a good account. 
If, for inſtance, it were required to make the 
ſtrongeſt extract of the pure juices of any kind 
of meat, unmixed with water; this may be done 
by heating the meat nearly boiling hot, either in 
boiling water, or in ſteam, and then putting it 
placed in a ſhallow diſh, into a ſteam-diſh, or into 
any cloſed veſſel filled with hot ſteam, and leaving 
it in this ſituation two or three hours, or for a 
longer time: Whatever liquid is found collected in 
the diſh at the end of the proceſs, muſt neceſfarily 
be the pureſt juices of the meat. In this manner 
the richeſt gravies may no doubt ke prepared. 
Thick ſteaks or cutlets of beef, boiled in this 
manner, and made perfectly tender throughout, 
and then broiled on a gridiron, and ſerved up in 
their own gravy, with or without additions, would, 
I imagine, be an excellent diſh, and very whole- 
fome : But it muſt be left to cooks, and to pro- 
feſſed judges of good eating to determine, whether 
theſe hints, (which are thrown out with all becom- 
ing humility and deference) are deſerving of atten- 
tion: For although I have written a whole chapter 
on the pleaſure of eating, I muſt acknowledge, what 
_ taining 11402. or a little leſs than three quarters of a pint, this 
diſh would contain all the water that could poſſibly reſult from 
the condenſation of ſteam on the ſurface of the meat, in heating 
it a wenge hot. | 
This computation. may be of ſome uſe in determing the 
didenfons of the veſſels proper to be uſed for holding the 
ys Kar that are cooked in the ſteam-diſnes above deſeribed. 
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all my acquaititances will certify—that fo perſons 
are leſs attached to the pleaſures of the table, than 
myſelf. If, in treating the ſubject, I ſometimes 
appear to do it con amore, this warmth of ex- 
preſſion ought, in juſtice, to be aſcribed ſolely to 
the ſenſe I entertain of its infinite importance to. 


the health, happineſs and innocent enjoyments of 
mankind. yn "= ; 
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CHAP. IX. 


Deſcription of an UNIVERSAL KITCHEN Born, 
| for the uſe of a ſmall family, to anſwer all the pur- 
poſes of cookery; and alſo for boiling water for ava. 
ing, &c.— Deſcription of a PoRTABLE FiRE- 
PL Ack for an univerſal Kitchen Boiler. Account 
of a Contrivance for warming a Room by means of 
this Fire-place aud Boiler —Of STEAM SToves 
for warming Rooms. —They are probably the 2 
contrivauce for that purpoſe that can be made uſe 
of —they warm the air without ſpoiling it—they 
economiſe Fuel, and may be made very ornamental. 


8 
E 
j! : POL. 111. 86 Deſcription 


242 Of Kitchen Fire-places, and Utenſils. 
Defeription of an UNIVERSAL Kircnen Bolle 
for the uſe of ſmall Families, to anſiuer all the pur. 
* poſes of cookery z and alſo for boiling water for waſſ. 
ing, Sc. . | 

IME following figure repreſents a vertical 
A ſection of this boiler, and alſo of its fire- 
place and cover. 


This boiler is ſuppoſed to be made of caſt- iron, 
and its ſection is repreſented by a double, line, 


— * 


ine. 
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The lower part of it, which. 1s repreſented as being 


filled about half full with water, is 12 inches in 


diane ben aber, about 11 inches in diameter below, 
and 9+ inches deep, The upper part of it, which 
is furniſhed with a ſteam- rim, is 24 inches in diame- 
ter above here its ſteam- rim begins—and 2.3 
inches in diameter below—where it joins the flat 


part which unites it to the lower part of the boiler. 


The lower part of this boiler (which might, with- 


cout any impropriety, be called the de r boiler} 


is deſtined for containing the ſoup, or the water 
that is made to bayl, hi the upper and broader 
part is uſed for boiling with ſteam, The brim of 
the lower boiler projects upward, about an inch 
above the level of the flat bottom of the upper 


boiler, This projection prevents the water reſult- 


ing from the condenſation of ſteam againſt the ſides 


of the upper boiler from deſcending into the lower 
boiler. The upper boiler is 8 4 inches deep, from 
the top of the inſide of its ſteam- rim to the flat part 
of its bottom. The whole depth of both boilers 
1s 18 inches, from the top of the ſteam- rim to the 
lower boiler, 


A circular piece of tin, aha ©; 22 inches in 
diameter, with many holes through it, to give A 


free paſſage to the ſteam, being laid down, in an 


horizontal poſition, upon the top, or projecting 
brim of the Jower boiler. Upon this circular plate 
the ſhallow diſhes are placed, which contain the 


victuals that are to be cooked in ſteam, Two ſuch 
diſhes are faintly repreſented 1 in the foregoing g figure 
by dotted lines; 
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The cover of this univerſal boiler is a ſhallow 
circular diſh, 26 inches in diameter at its brim, 
and about 1£ inches deep, turned upſide down, 
and covered above with a circular covering of 
wood, to confine the heat. The handle to this 
cover is a ſtrong cleat of wood, faſtened to the cir- 
cular wooden cover by means of four wood ſcrews, 
This handle is diſtin&ly repreſented in the figure. 
The circular wooden cover for confining the 
heat muſt be conſtructed in pannels, and muſt be 
faſtened to the ſhallow metallic diſh by means of 
rivets, or wood ſcrews. In doing this, all the 
precautions muſt be taken that are pointed out in 
the 5th chapter of this Effay, page 141; otherwiſe 
the wood and the metal will be ſeparated from 
each other, in conſequence of the ſhrinking of the 
wood, on its being expoſed to heat. 
The inverted ſhallow diſh, which, properly 
ſpeaking, conſtitutes the cover-of this boiler, may 
de made either of tin, or of fheet-iron, or of ſheet- 
copper; or it may be made of caſt-iron. What- 
ever the material is of which it is conſtructed, care 
muſt be taken to make it of ſuch dimenſions pre- 
cCiſely, that its brim may enter the ſteam-rim, and 
* occupy the lower or deepeſt part of it, otherwile 
the ſteam will not be properly conhaed in the 
boiler. 

I he following figure repreſents a vertical ſection, 
* of the full ſixe, of the ſteam-rim of one of theſe boi. 
ers (of caſt iron) together with a ſection of a paſt 


of an inverted ſhallow caſt-iron pan, which ſerves 
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43.4 cover to the boiler, and alſo of the circular. 
covering of wood which 1s attached to the pan, and 
defends it from the cold air of the atmoſphere. 
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In this figure the ſteam-rim is repreſented as 
being full of water; and one of the ſcrews is ſeen, 
which faſten the circular wooden cover to the in- 

$4 7 verted 
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verted Phallow _. which confines the fam in 
the boiler. 

On examining the two is he dares; it will 
be found that both the boiler and its cover are of 
forms that will readily deliver from their moulds; 
and that circumſtance will enable i iron- -founders to 
ſell theſe articles at low prices: 

The maſs of brick-work, in which this boiler; 8 
ſet, may be a cube of 3 feet; or, by ſinking the 
alt. pit i in the ground, its 3 may be 1 8 
to 2 4 feet. 

Is order that the flame may be made to ſepa- 
rate, and ſpread equally on all ſides, under the 
lower boiler, the ſmoke ſhould be made to paſs 
off in two ſmall canals, ſituated on oppoſite ſides 
of the boiler. The openitigs of theſe canals may 
be a little below the level of the bottom of what 
has been called the upper beiler; and the ſmoke 
being made firſt to deſcend nearly to the level of 
the bottom of the lower boiler, may then pals off 
horizontally towards the chimney. The ſituation 
of the two horizontal canalk (on oppoſite fides of 
the boiler) by which the ſmoke goes off, are indi- 
cated (in the figure 44. ) by dotted lines. 

So much has already been ſaid in the foregoing 
chapters relative to the conſtruction of cloſed fire- 
places for kitchen boilers, that it would be quite 
ſuperfluous to give any particular directions . 
ſpecting the conſtruction of the fire- place for this 


Heiler. The manner in Which the boiler 1 is ſet in 
9 brick-work> 
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| brick-wark,a and the means that are uſed for cauſing 
the ſmoke to ſurround it on every fide, are diſ- 
tin&tly.thewn i in the figure. 

In order more effectually to confine the heat, 
the boiler ſhould be entirely incloſed i in the brick- 
work on every ſide, in ſuch a manner that the brim 
of its ſteam· rim ſhould not project above it more 
than half an inch. To preſerve the brick-work 
from being wetted, the top of it may be covered 
with. ſheet-lead, which may be made to turn over 

the top of the brim of the ſteam- rim of the. boiler, 

There may either be a ſteam- tube in the cover of 
the boiler, or the ſteam may be permitted to force 
its way under the deſcending rim of the inverted 
ſhallow pan, which conſtitutes the cover. If there 
be a ſteam- tube, it ſhould be half an inch in diame- 
ter, and about one inch in length; and it ſhould 
be made very ſmooth on the inſide, in order that 
another tube of tin, or of tinned copper, about 10 
inches in length, may paſs freely in it. The uſe 
of this moveable tube is to cauſe the air to be ex- 
pelled from the upper boiler, while it is uſed for 
cooking with ſteam. This will be done, if, while 
the water below i is boiling, the long tube be: thruſt 
down into the boiler through the ſteam- tube, till 
its lower end comes to the level of the brim of the 
lower boiler. For, as ſteam is conſiderably lighter 
than common air, it will of courſe riſe up and 
occupy the upper part of the upper boiler, and the 
air below it being compreſſed, will eſcape through 
the tube we have juſt deſcribed; and, although 

x S 4. - that 
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that tube ſhould remain open, the upper boiler 
will, nevertheleſs, remain filled with ſteam, to the 
total excluſion of atmoſpheric air. The inſide of 
the ſteam-tube, and the outſide of the moveable 
tube ſhould be made to fit each other with accu- 
racy, in order that no ſteam may- eſcape between 
them. The neceſſity of this precaution 18 too evi- 
dent to require any illucidation. : 

It will be beft to place the ſteam- tube within 
about an inch of the ſide of the cover, in Which 
caſe it will be eaſy, by turning the cover about, to 
place it in ſuch a poſition that the moveable tube 
may deſcend into the upper boiler, without being 
ſtopped by meeting with any of the diſhes that are 
placed 1 in it. 

It is hardly neceſſary that I ſhould obſerve here, 
that boilers on the principles above deſcribed may 
b c onſtr ucted of ſheet- iron, or ſheet- copper, as 
well as of caſt-iron, and that they may be made of 
any dimenſions. That which i is repreſented in the 
foregoing figure (44) is of a moderate ſize, and 
would, I ſhould imagine, be ſuitable for the family 
of a labourer, conſiſting of eight or ten * 

The lower part of the boiler would hold about 355 
gallons; but the whole boiler, filled up to within 
an inch of the level of the inſide of the ſteam-rim, 
would hold 141 gallons. When ſo filled up, 
I ſhould ſuppoſe the boiler to be ſufficiently capa- 
cious to heat water for waſhing, or for any other 
gurpole that could be wanted by an induſtrious 
7 Bs | family, | 


— 


& 
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family, conſiſting of the number of perſons above- 


mentioned. 


Deſcriptin of 4 PORTABLE FIR E- PLACE for an 
UNIVERSAL KITCHEN BoILER. 


The following figure repreſents a vertical ſection 
of the fire · place, with its boiler in its place. 
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This figure is drawn to a ſcale of 10 inches to 
the inch. | 
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The boiler is ſuppoſed to be of caſt-iron, and 
the ſection of it is repreſented by a double line, 
To render its form more e its cOver D 
omitted. N 

The portable B is 4 . of ſheet. 
iron, 247 inches in diameter, and 34 4 in height, 

open above, and cloſed below. The ſections of 
this cylinder, and of its bottom, are marked by 
ſtrong black lines. 

The fire - place, properly 0 called, is the center, 
or axis of this cylinder: it is built of fire-bricks 
and ſturbridge clay; and the fire burns on x 
circular caſt-iron diſhing grate, eight inches in 
diameter. 

The opening (at 3.) by which the facl/is intro 
duced, is marked by dotted lines; as is alſo another 
0 0 N below it (at 5.) which leads to the aſh- 
Pit. Theſe openings are cloſed by doors of ſheet: 
iron, which are attached by hinges to the outſide 
of the cylinder, and faſtened by means of turn- 
buckles. 

The door of the aſh-pit is furniſhed with a regilc 
ter for regulating the admiſſion of air. 

The ſmoke is carried off by an horizontal tube, 
a part of which is ſeen at C. 

There is a particular and very fimple contrivance 
for cauſing the ſmoke to come into contact witl 
the ſides of the lower boiler, and with the flat bot- 
tom of the upper boiler, and then to deſcend before 
it is {permitted to ;paſs off. This is a cylinder of 


caſt-iron or of e carthen-ware, which 1s 16 inches in 
diamete! 


C83 
OT '4 
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diameter. within, or in the clear, and 8 inches 
ligh, with a, thin flanch about an inch wide, at its 
Jower extremity... : This flanch ſerves as a foot for 
keeping it ſteady im its vertical poſition, and alſo 
for faſtening it in its place, by laying the ends of 
z circular row. of ſhort pieces of brick upon it. 
| The lower end of this cylinder being ſet down at 
the leyel of the bottom of the fer boiler, upon 

the top of the hollow cylindrical maſs. of brick- 
work which. conſtitutes the fire-place, the ſmoke 
18 obliged to paſs up between the inſide of this 
cylinder and the outfide of the lower boiler, and 
to, ſtrike againſt the flat bottom of the upper 
boiler, .. Ft then paſſes hor izontally over the top of 
this cylinder, and turning downwards into the ſpace 
which is left for it, between the outſide of this hort 


cylinder and the great cylinder of ſheet- iron in 
which the boiler is ſuſpended, it paſſes off by the 
mall horizontal tube which carries it to the Chinn 


ney. 

This ſhort cylinder is ſo diſtinctly ont; in 
the figure, that letters . e are quite un- 
necefſary. \ | | 

A piece of brick, or of fire- ftone bout 2. 
inches thick, is ſuppoſed to be attached to the 
inſide of the fire-place door, to prevent its being 
too much heated by the fire; and this is repre- 
lented in the figure by dotted lines. The knobs 
in the fire-place door, and in the door of the aſh- 
pit, are deſigned to be uſed as an handle in open- 
ing chend, 


This 
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This portable fire-place may have two firong 
handles for tranſporting it from place to place; and 
as the boiler may be removed, and carried ſepa· 
rately, the fire-place will not be too heavy to be 

carried very conveniently by two men. 

Without ſtopping to expatiate on the uſefulneſ 
of this new implement of cookery, I ſhall proceedto 
ſhew how its utility may be made ſtill more exten. 
ſive. With a trifling additional expence, it may be 
changed into one of the very beſt ſtoves for warm: 
ing a room in cold weather that can be contrived— 
I ſay one of the very bef, for it will warm the air 
of the room, without its being poſſible for it ever 
to heat it ſo much as to make it unwholeſome; and 
it will do it with the leaſt trouble, and at the er- 
pence of the leaſt 8 quantity of of fuel. 


Deſcription of a contrivance for warming a room, by 
means of a PORTABLE UNIVERSAL Krenn 


BoILER. 


The following figure repreſents an elevation, 
front view of the TY that may be uſed for 
this Es 


This 
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portable boiler and fire-place repreſented in the 
preceding figure (46.) with an inverted cylindrical 
veſſel, conſtructed of tin, or of very thin fheet. 
copper, placed over the boiler, This cylindrical 
veſſel, Which ſhall call a srE am-sTove, muſt be 
juſt equal in diameter, to the ſteam-rim of the 
| boiler, at the loweſt or deepeſt part of that rim; 
and it may be made higher, or lower, according 
to the ſize of the room that is to be heated by it. 
That repreſonted in the foregoing figure is 26 
inches in diameter, and 24 inches high; which 
gives 17 ſquare feet of funden for beating the 
room. | | 


This Jeam-flove may be made of common ſheet. 
iron; but in that caſe it ſhould be japanned within 
and without, to prevent its ruſting, . In japanning 
it, it might be painted, or giided, and rendered 
very ornamental, The portable fire-place might 
likewiſe be japanned and ornamented ; but in that 
caſe it would be neceſſary to line that part of i 
with clay or cement, with which the ſmoke comes 
into contact, otherwiſe the heat, in that part, 


might injure the japan. 


There muſt be a ſmall tube, about 2 of an inch 
in diameter, in one ſide of the ſteam-ſtove, jult 
above the top of the ſteam-rim of the boiler. 
This tube ſhould be about two inches in length, 
and it ſhould project inwards, horizontally, into the 
cavity of the ſteam-ſtove. Into this tube, one end 


of another longer tube ſhould be introduced, which 


Of a Contrivance for Warming a Room. 254 


xs defigned to carry off the reduced ſteam into 
the chimney. 3 


The reaſon aby 5 tube ſhould be placed near 
the bottom of the ſteam- ſtove, will be evident to 
thoſe who recollect that ſteam is lighter than air. 
Were it placed at the top of it, no ſteam would 
remain in the ſtove, and the object of the contri- 
vance would be defeated. 


This ſmall ſteam- tube at the lower part of the 
ſtove may, with ſafety, be kept quite open; for 


unleſs the water in the boiler be made to boil with 


vehemence, little or no ſteam will iſſue out of it; 
for the greater part, if not the whole of it, will 
be condenſed againſt the top and ſides of the ſteam- 
ſtove. 


As the water which reſults from this condenſa- 


tion of ſteam, will all return into the boiler, it will 


ſeldom be neceſſary to repleniſh the boiler with 
Water, 85 
When cooking is going on in the boiler in cold 
weather, the ſteam- ſtove will ſupply the place of a 
cover for the boiler; but when the weather 1s 
warm, the cover of the boiler may be uſed inſtead 


of it, and the air of the room will be very little 
heated, 


Steam -ſtoves on theſe principles would be found 
9 uſeful in heating halls and pafſages, and I 


think 
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= they might be uſed with advantage for heats 
ing elegant apartments. They are ſuſceptible of a 
variety of beautiful forms, and are not liable to any 
objections that I am aware of, A moſt elegant 
fkeam-ſtove might be made in the form of a doric 
temple, of eight or ten columns, ſtanding on 4 
pedeſtal. The fire-place might be ſituated in the 
pedeſtal, and the columns and dome of the temple 
might be of braſs or bronze, and made hollow to 
it the ſteam. In the center of the temple a 
fmall ſtatue might be placed, as an ornamental de. 
coration—or an argands lamp might be placed 
there to light the room. In cafe a lamp ſhould be 
placed in the center of the temple, there ſhould 
be a circular opening left in the top of the dome 
for the paſſage of the ſmoke of the lamp. 


The fire under the boiler may be lighted and 
fed without the room, or within it; or the ſteam 


may be brought from a diſtance in a leaden pipe 


or copper tube. If the boiter that ſupplies the 
fteam 1s ſituated in the pedeſtal of the temple, and 
if the fire is lighted from within the room, the fire- 
place and aſh-pit doors may be maſked by tablets 
and inſcriptions. | 


But 1 need not enlarge on the means that may 
be uſed for rendering an uſeful mechanical con- 
trivance cænamental and expenſive ; for many per: 


ſons will be ready to lend their affiſtance in 10 
undertaking. 
| > —_— - "Tho 
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Thoſe who wiſh” to! ſee one of theſe univerſal 
| then boilers, will find one ſet in brick-work, in 
the kitchen of the Royal Inſtitution. It is con- 
ſtructed of copper, and tinned on the infide; and 
it is conſiderably larger than that I have here de- 
ſeribed. The method uſed for confining the ſteam 
in this boiler is different from that here recom- 
mended; and there is a contrivance for heating the 
contents of the boiler occaſionally by means of 
| ſteam, which is brought from another boiler ; but 
this contrivance has no particular connection with 
the invention 1n queſtion, and 1s introduced here 
merely to ſhow how ſteam may be employed for 
making liquids boil. | 


1 


In order that theſe univerſal kitchen- boilers, 
wth ſteam- ſtoves, may the more eaſily find their 
vay into common uſe in this country, ſome me- 
thod ſhould be contrived for making tea in them. 
Now I think this might be done by putting the 
tea, with cold water, into a ſhallow tin tea-pot, or 
ather kettle, and placing it in the upper boiler, 
directhy over the lower boiler. I once made an 
experiment of this kind; and if I was not much 
miſtaken, the tea that was ſo made was uncom- 
monly good, and high flavoured. It certainly ap- 
peared to be . conſiderably ſtronger than it would 
tave been, if, with the ſame quantities of tea and 
of water, it had been made in the common way. 
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Boiling water poured upon a vegetable ſubſtance 
does not always extract from it all that might be 
extracted, by putting the ſubſtance to cold water, 
and heating them together. This fact is well 
known; and it renders it probable that the me. 
thod here propoſed, of making tea, would be advan- 
tageous. If this ſhould be the caſe, no implement 
could be better contrived for that . than our 
univerſal kitchen boiler. | 


CA 
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Deſcription of a new-invented REGISTER-STOVE or 
Fu RNA E, for heating Kitchen Boilers, Stew-pans, 
&r.—Of the conſtruction of Boilers and Stew-pans, | 
peculiarly adapted to thoſe S toves.— Particular method 
of conſtructing Stew-pans and Sauce-pans of Tin, by 
which they may be rendered very durable. Deſcrip- 
tion of a ſmall PORTABLE FIRE-PLACE for Sterv- 
pans and Sauce-pans.—Of caſt-iron HEATERS for 
heating Kitchen Utenſils. 


AVING learnt, by frequenting Kitchens while 

1 the various proceſſes of cookery were going 
on in them, how very deſirable it would be that the 
cook might be enabled to regulate, and occaſionally 
to moderate the fires by which ſtew-pans and ſauce» _ 
pans are heated, I fet about contriving a fire-place 
for that purpoſe, which, on trial, was found ta 
anſwer very well. The firſt fire- place of this kind 
that was conſtructed was put up in my own kit- 
chen, at Munich, where it was in daily uſe for 
more than twelve months; and ſoon after I re- 
turned to this country (in the year 1798.) one of 
tem was put up in the kitchen of Mr. Summers, 
ronmonger, No. 98, New Bond- ſtreet, where it has 
been exhibited to the view of thoſe who frequent 
lis ſhop. Since that time a great number of them 
lave been put up in the kitchens of private fami- 
les, and, as Iam informed, are much liked. As 
licir uſefulneſs appears to me to have been ſuffi- 
ently aſcertained by experience te authorize me 
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fire-place | for two ſtew- -pans, actually exiſting, in 
Heriot's Hoſpital at Edinburgh. It is placed in a 
maſs of brick- work, two feet fix inches high, four 


"5 4 


feet fix inches long, and two feet wide, from front, 


of the front of this maſs of brick-work are ſeen, 
the front of the fire-place door (which 1s double) 
—and the aſh-pit regiſter- -door ;—and near the end 
of it, on the left, in the upper front corner, may 
be diſcovered the ſtone ſtopper, which cloſes a 
canal, which is occaſionally opened for cleaning out 
the ſoot from the flues in the interior parts of the 
maſs of brick-work. A like ſtopper, and which 
ſerves for a like purpoſe, may be ſeen at the end of 
the maſs of brick-work, near the right hand corner 
above. Each of theſe ſtoppers is farniſhed with 
at iron ring, faſtened by a ſtaple, which ſerves as 
a handle 3 in removing and replacing it. 

On the top of this maſs of brick-work there is 
lid an horizontal plate of caſt-i iron, 18 inches 
ide,» three feet long, and about Z of an inch in 
thickneſs ; and on” the right and left of this iron 
plate, =; level. with its upper ſurface, there are 
placed two flat ſtones, each nine inches wide, and 
18 inches long; being juſt as long as 45 iron 


A or ee wen 


plate is wide. 

At the back of this iron plate runs a flue, four 
inches wide and five inches deep, which is covered 
wore, at the level of the upper ſurface of the 
ron plate, with a flat ſtone, fax inches wide. 
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to back, fituated in a corner of the room, on the 
tight hand ſide of the fire- place. In the middle 
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One of the moſt effential parts of this conti. 
vance is the iran plate, with its circular regiſter ; 
both which are repreſented by the following figure. 
In order to give this figure upon the largeſt ſcale 
the ſpace which 1t muſt occupy will admit of, only 
one half of the plate is repreſented, being ſheyn 
broken off in the middle. 
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'In this figure the circular moveable regiſter 


(which is diſtinguiſhed from the oblong plate to 
which 1t belongs, by marking the latter by fine 
horizontal lines) is ſhewn in its place; and the 
projecting piece of metal is alſo ſeen, which ſerves 


as a handle to turn it about on its centre. This 
circular regiſter has a ſhallow circular groove, near 


its circumference, about + an. inch deep and 14 
inches wide; and between the inſide of this 


groove and the centre of the regiſter there are two 
holes, or openings, on oppoſite ſides of the cen- 


tre, which anſwer to two other openings of like 


form and dimenſions, which are in each half of the 
oblong plate to which the regiſters belong. By 
one of theſe openings (that next the middle of 
the oblong plate) flame riſes from a fire ſituated 
below, and ſpreads under the bottom of a boiler, 


which is ſuſpended over the circular regiſter; and 


by the other i it deſcends, and again entering the 


maſs of brick-work, it goes off by an horizontal 
canal which communicates with the chimney. _ 

The boiler, or ſtew-pan is ſuſpended over the 
circular regiſter-plate, and the heat is confined 
about it by means of an hollow cylinder of ſheet- 
iron, or of earthen ware (about one inch longer, 
or higher than the boiler is deep) and open at both 
ends ; the lower end of which entering the ſhal- 
low groove of the regiſter, repoſes on it, while 
its upper end is cloſed by the boiler, which, reſt- 
ing on it by its brim, is ſuſpended in it, and con- 


ſequently is ſurrounded by the flame. 
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This cylinder muſt be made quite flat, or even at 
its two ends, by grinding it on a flat ſtone ; and the 
boiler muſt be made to fit it accurately, not how. 
ever by fitting too nicely into its opening (which 
method would not be adviſcable)—but by making 
the under part of the iron ring, which forms the 
projecting brim of the boiler, perfectly flat, and 
cauſing the boiler to be ſuſpended by t that ring on 
the flat end of the cylinder. 

To prevent the eſcape of the flame under the 


bottom of the cylinder, or between its lower end 


and the circular regiſter- plate on which it ſtands, a 

ſmall « quantity of fand, or (what will be ſtill bet - 
ter) of fine filings of 1 iron or braſs, may be put 
into the groove in which the 2 18 Aged 


Siat# 14 


flat plate to which they belong. 


be following figure, which ſhews a vertical ſecs | 
tion of this regiſter-ſtove, with its fire-place and 


its two boilers, or rather ſtew- -pans, will give 3 
Clear idea of the arrangement © of the ahh 
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Theſe ſtew-pans, which are 10 inches in diame- ' 
ter above, and 6 inches deep, each, are conſtructed 
cording to the directions given in the ſeventh 
chapter of this Eſſay. They are of copper, tinned, 
and are turned over flat iron rings at their brims. 

Their 
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Their handles are not ſeen in this figure, having been 
omitted for want of room. Their covers, which are 
of tin, and made double, are on a peculiar con- 
ſtruction. They are ſo contrived that a ſmall fauce- 
pan for melting butter, or warming gravy, may 
be placed upon them, and heated by the Neam 
from their ſtew-pans. 

From a careful inſpection of the three foregoing 
figures, and a compariſon of them with the ſhort 
deſcription that has been given of the various parts 
of this machinery, it will, I fancy, be poſſible to 
form fo diſtinct an idea of this contrivance as to 
enable any perſon, converſant in matters of this 
kind, to imitate the invention, even without ever | 
having ſeen the work executed. The principles, at 
leaſt, on which this contrivance is founded, will 
be perfectly evident; and when they are under- 
ſtood, ingenious men will find little difficulty in 
the application of them to practice. It is indeed 
highly probable that fimpler and better means of 
applying them will be found, than thoſe I have 
adopted, when the uſe of the contrivance fhall 
become more general. I am indeed aware of ſeve- 
ra} alterations of the machinery, which I think 
would be improvements : but as I have not tried 
them, I dare not recommend them, as I recom- 
mend things which I know from experience to be 
uſeful. 

I ſhall now proceed to give an account of ſeve- 


ral precautions in the conitr uction and uſe of theſe 
| regilter- 
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regiſter- ſtoves for boilers, which have been found 
to be neceſſary and uſeful. | 
pe circular regiſters are ſo conſtructed, that by 
turning them round, they may be ſo placed as either 
to cloſe entirely the holes in the flat plate on which 
they lie, or to leave them open more or leſs. Now 
as there is no paſſage, by which the ſmoke can go 
off from the fire- place into the chimney, but 
through theſe holes, care muſt be taken' never to 
attempt to kindle the fire when both theſe regiſ- 
ters are cloſed ; and never to open one of them 
without having firſt placed an hollow cylinder on 
it, and a fit ſauce-pan or boiler in the cylinder, to 
cloſe it above. It can hardly be neceſſary that 1 
ſhould add, that care muſt always be taken to put 
water, or ſome other liquid, into the boiler, to 
prevent its being burnt and ſpoiled by the heat. 
The ſtate of the regiſter—1n regard to its being 
more or leſs open cannot be ſeen when the boiler. 
is in its place, as the openings of the regiſter are 
concealed by it, and by the cylinder in which it is 
ſuſpended. But although the ſtate of the regiſter 
under theſe circumſtances, is-not ſeen, it is never- 
theleſs ænoꝛon; and the heat which depends on the 
dimenſions of the opening left for the paſſage of 
the flame, may, at any time, be regulated with 
the utmoſt certainty. By means of a projecting 
pin, or ſhort ſtub, repreſented in the figure 49, 
belonging to the lower (fixed) plate—and which is 
caſt with it—the moveable circular regiſter is ſtop- 
ped 1n two different poſitions ; in one of which the 
openings 


268 Of Kitchen Fre. places, and Utenſils. 
openings for the flame are as wide as poſſible; and 
in the other they are quite cloſed. When the 
handle, by which the circular plate is turned round, 
is pulled as far forward as poſſible towards the front 
of the brick-work, the regiſter is wide open. In 
this fituation it 1s repreſented: in the figure 49, 
When it is puſhed as far backwards as poſſible, the 
regiſter is cloſed; and its fituation at any inter- 
mediate ftation of the handle, between theſe two 
limits of its motion, will at any time ſhew the 
exact ſtate of the regiſter, | 
That the handles of the regiſter plates may not 
interfere with each other, they are placed on the 
fides of their plates, which are fartheſt from the fire; 
conſequently they are as far from each other as poſ- 
fible. The form of theſe handles is ſuch that they 
never become very hot, although they are of iron, 
and of a piece with their plates, being caſt together, 
'Fhe cold air of the atmoſphere paſſing freely up- 
ward through a conical hole (left in caſting) in the 
center of the knob of the handle, the heat is car- 
ned off by this current of air, almoſt as faſt as it 


arrives from the circular plate. 


There is a circumſtance to which it is abſolutely 
neceſſary to pay attention in ſetting the large flat 
iron plate in the brick-work, otherwiſe the ma- 
chinery will be liable to be ſoon deranged, by the 
effects of the expanſion of the metal by heat 
The bottom, or under ſide of this plate muſt be 
every where completely covered and defended from 
the act ion of the flame by bricks or tiles. This is 


very 


Of . a New-invented. Regifter-Stove. 269 


very eaſy to be done, but, at the ſame time, as it 
requires ſome care and attention, it is what work- 
men are very apt to neglect, if they are not well 
looked after —As' this plate is very large, if great 
care be not taken to prevent its being expoſed 
to the flame, it will ſoon be warped and thrown 
out of its place. If, inſtead of caſting this plate 
in one piece, it be formed of two pieces, each 18 
inches {quare, the bad effe&s produced by the ex- 
panſion of the metal by heat will be greatly leſ- 
ſened; and this precaution has been taken in moſt 
of the regiſter-ſtoves on theſe principles that have 
been put up in London; but by an experiment 
lately made at Heriot's hoſpital at Edinburgh, I 
have been convinced that the large plates may be 
depended on, if they are properly et- 

have deſcribed the cylinder in which the ſtew- 
pan or boiler is ſuſpended, as being a ſeparate. 
thing ;—it-15 right, however, that I ſhould inform 
the reader, that in almoſt all caſes where regiſter 
fre- places of this kind have hitherto been put up, 
this cylinder has been firmly and inſeparably 
united to the ſtew- pan, ſo much to as to make a 
part of it, the handle even being attached to this 
cylinder, inſtead of being joined immediately to the 
ſtew-pan. The following figure, which repreſents 
2 vertical ſection of one of theſe ſtew-pans, and its 
cylinder, will ſhew how they have hitherto n 
been conſtructed. 
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4, b, c, a, repreſents a vertical ſection of the 
cylinder, which is 11+ inches in diameter, and 
8 inches high. Into this cylinder, which is open 
at both ends, the boiler or ſtew-pan, a, e, i, d. 
(which is diſtinguiſhed by dotted lines) is made to 
paſs with ſo much difficulty, as to require a con- 
fiderable force to bring it into its place, and not to 
be in danger of being ſeparated from it by any ac- 
cidental blow. The handle g, is rivetted to the 
cylinder previouſly to its being united to its ſtewv- 
pan. 5 

It. having been found that this cylinder was 
liable to become very hot, and even to be deftroyed 
by the heat in a ſhort time, if care was not taken 
to keep the fire low; and it having likewiſe been 
found that the heat that made its way upwards, 
between the outſide of the ſtew-pan and the inſide 
of the cylinder, frequently heated. the upper part 
of the ſtew-pan ſo intenſely hot, as to cauſe the 
victuals cooked in it to be burnt to the ſides of the 
ſtew- 
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| ſtew-pan, eſpecially when the ſtew-pan was almoſt 
empty. With a view to remedy both theſe evils, 
and at the ſame time to conſtruct ftew-pans and 
ſauce · pans of large dimenſions of common ſheet-tin 
(tinned iron) which ſhould be more durable, and 
ſuperior 1n many reſpects to thoſe of that mate- 
rial now in common ule, ſome alterations were 


made in this utenſil, which will be eaſily under- 
ſtood by the help of the following figure. 


e 


eee * 


2 


In order to prevent the flame from paſſing up- 
wards between the ſauce- pan and its cylinder, and 
occupying the vacant ſpace, c, a, e, this ſpace 
was incloſed by means of a circular piece of ſheet- 
copper, c, e, f, d, with a large circular opening in 
its center, of the diameter, e f. This copper being 
a little larger in diameter than the cylinder, was 
firmly attached to it all round, by being turned over 
the ſame wire which ſtrengthened and made a finiſh 
to the bottom of the cylinder; while the inſide edge, 

Wy 
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e, hj of this circular perforated ſheet of copper being 
raiſed upwards, with the hammer, about an inch, 
as it is repreſented in the figure, the ſauce*pan is 


made of ſuch a form, that, on being brought into 


its place, its bottom is forced down upon the up- 


per edge of this copper; by which means the 
empty ſpace between the ſauce- pan and its cylinder 


15-cloted up below by the copper, and the flame 


prevented from entering it. Sheet- iron might 
have been uſed inſtead of ſheet- copper, for cloſing 


up this ſpace; but copper was preferred to it on 
account of its not being ſo liable as iron to be 
deſtroyed by the action of the flame. 

This contrivance was found to anſwer ſo well for 
preventing the cylinder from being deſtroyed by 
heat, that, when it was made of tinned ſheet- iron, 
(commonly, but improperly, called tin) the tin, by 
which the ſurface of the iron was covered, was not 
melted by it: and ſo completely did it prevent 
the ſides of the ſauce- pan from becoming too hot, 
that a quantity of fluid, of any kind, ſo imall as 


barely to cover the bottom of the veſſel, might be 
boiled in it, without the ſmalleſt danger of its 


being burnt to its ſides. 


Having found that the fides of the ſauce- pan ; 


were ſo effectually defended by this contrivance 
from intenſe heat, it occurred to me that a fauce- 


pan of common tin might perhaps be ſo con- 


ſtructed, as, with this precaution for the preſerva- 


tion of its ſides, it might be made to laſt a great 


while; which would not only ſave a conſiderable 
5 | expence 
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expence for kitchen utenſils tin being much 
cheaper than copper—but would alſo remove the 
| apprehenſion of being poiſoned by any thing in- 
jurious to health, communicated to the food by 
the veſſel in which it is prepared; which thoſe can- 
not help feeling, who eat victuals cooked in copper 
utenfils, and who know the deleterious er of 
that metal. 

Concluding that if I could contrive to prevent 
the ſeams or joinings of the tin, in a ſauce-pan or 
boiler, from ever coming into contact with the 
fame of the fire, it could not fail to contribute 
greatly to the durability of the utenſil ; I cauſed 
the ſauce-pan, repreſented in the foregoing figure, 
to be made of that material. The bottom of this 
ſauce- pan, e, /, was made diſhing (inſtead of being 
flat, as the bottoms of tin ſauce-pans are commonly 
made) and being joined to the body of the ſauce- 
pan by a ſtrong double ſeam, the vacuities of the 
ſeam, both within and without, were well filled 
up with ſolder. 

Now as care was taken in edjuliing the conical 
band of copper c, e, f, d, to the bottom of the 
lauce- pan, to make its circular opening above, at 
, ſomething leſs in diameter than the bottom 
of the ſauce- pan at its extreme breadth, or where 
it joins the fides or body of the utenſil; and alſo 
to cauſe the upper edge of this copper actually to 
touch the bottom of the ſauce-pan, and even 
to preſs againſt it in every part of its circumference, 
it is evident that the ſeam, by which the body of 
the fauce-pan and its diſhing bottom were united, 
vas completely covered by the copper, and de- 
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fended from the intermediate action of the fire : it 
is likewiſe evident, that the ſide- ſeams in the body 
of the ſauce-pan, were likewiſe protected mot 
eſfectually from all the deſtructive effects of in- 
tenſe heat : and if care were taken to cover the 
outſide of the body of the ſauce-pan with a good 
thick coating of japan, to prevent its being injured 
by ruſt, there 1s little doubt but that ſauce-pans 
ſo conſtructed would laſt a long time indeed. 
The cylinder in which the ſauce- pan is ſuſpend. 
ed might likewiſe be japanned—both within and 
without—which would not only preſerve it from 
ruſt, but would alſo give it a very neat appear- 
ance. All theſe improvements have been made, 
and a variety of ſauce-pans conſtructed on the 
principles here recommended may be ſeen in the 
Repoſitory of the Royal Inſtitution. 


Of the means that may be employed for uſing indifer- 
ently Sauce-pans and Boilers of different ies, with 
the ſame Regiſter-Stove Fire-place. 


Although the diameter, below, of the cylinder or 
cone (for it may be either the one or the other) 
in which the ſauce-pan or boiler is ſuſpended, 1 
limited by the diameter of the groove of the cit- 
cular regiſter-plate in which it ſtands over the fire; 
yet, the ſizes of the cooking utenſils uſed with 
them may be greatly varied. They may, without 
the ſmalleſt inconvenience, be made either broader 
or narrower above at their brims, than the bot- 
tom of the cylinder or cone in which they are ful- 
pended ; and, with any given breadth above, their 
depths (and conſequently their capacities) may be 

* varied 
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varied almoſt at pleaſure. When, however, the 
diameter of one of theſe boilers, at its brim, is 
greater than the diameter of the groove of the regiſ- 
ter- plate of the fire- place, it muſt be faſpended 
in an inverted hollow cone, and its body maſt 
neceſſarily. be made conical, 

The following figure ſhews how a boiler, 15 
inches in diameter, with a ſteam-rim (with which 
the ſteam-diſhes of a 15 inch family boiler may 
occaſionally be uſed) may be adapted to a regiſter- 
ſtove fire-place of the uſual dimenſions. 
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This boiler requires no. handle, as its ſteam-rim 

may be uſed inſtead of a handle in moving it from 

. . 
The following figure ſhews how very ſmall ſauce- 

| pans are to be fitted up, in order to their being 

uſed with theſe regiſter-ſtove fire-places. 


ELL era er 


This fauce-pan is only fix inches in diameter, at 
its brim, and three inches deep. The hollow cone 
in which it is ſuſpended is about fix inches in dia- 
meter above 10 inches in diameter below—and 
four inches in height. 

In kitchens of a moderate ſize it will ſeldom be 
convenient to devote more ſpace for ſtoves for ſtew- 
pans and ſauce-pans than would be neceffary for 
erecting one regiſter ſtewing-ſtove fire-place, which, 
if the fire-place has only two regiſters, wall heat 
only two ſtew-pans or boilers at the ſame time; 
but in cooking for a large family it will frequently 
be neceſſary to have culinary proceſſes going on at 
the ſame time in ſeveral ſtew-pans and ſauce-pans 3 | 
it remains therefore to ſhew how this may be done, 
with the apparatus and utenſils juſt deſcribed: and 
it is certain that this object is ſo important, that 
any arrangement of culinary apparatus would be 
eſſentially deficient and imperfect, which did not 
afford the means of attaining it completely, and 

without 
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without any kind of difficulty. There are two 
ways in which it may be done with the utenſils 
above deſcribed : A ſtew-pan or ſauce-pan having 
been placed upon one of the regiſter-plates of the 
ſtove till its contents are boiling hot, it may be 
removed, and placed over a very ſmall fire made 
ith charcoal in a ſmall portable furnace reſemb- 
ing a common chaſing diſh or it may be 
ſt down upon a circular iron heater, made red 
hot, and placed in a bed of dry aſhes, in a ſhal- 
low earthen pan. By either of theſe methods a 
boiling heat may be kepr up for a long time in the 
ſtew-· pan; and any common proceſs of boiling or 
ſtewing carried on in a very neat and cleanly man- 
ner. It muſt however be remembered, that it is 
only with ſtew-pans and boilers conſtructed on the 
principles here recommended, and conſtantly kept 
well covered, with double covers, to prevent the 
lols of the heat, that the proceſſes of boiling and 
ſewing can be carried on with very small portable 
furnaces, and with heaters ; but with theſe uten- 
ls, which are ſo well calculated to confine the 
teat, it is almoſt incredible how ſmall a ſupply of 
heat will be ſufficient, when the contents of the 
relel have previouſly been made boiling hot, to 
keep up that temperature, and. carry on any of the 
nen proceſſes of cookery. 


In the following figure (55.)A, repreſents a ver- 
tical ſection of a ſtew-pan, 11 inches wide at its 
vim, and 6 inches deep, ſuſpended in its cylinder, 

93 | and 
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and placed upon a portable furnace, B, which is 
7 inches in diameter at its opening above, 11 inches 
in diameter below, and 9 inches high. A ſmal 
ſauce-pan, C, for melting butter, is placed on the 
cover of the ſtew-pan, and is heated by the team 
from the ſtew- pan. 9 


This ſmall ſauce- pan is ſuſpended in a cylinder, 
which ſerves for confining the ſteam about it 
which riſes from the ſtewing ſtove. 


The cover of this ſmall ſauce-pan 1s double, and, 
inſtead of an handle, it 1s furniſhed with a kind of 
a knob {d) formed of an hollow inverted cone of 
tin, which occaſionally ſerves as a foot for ſupport 
ing the cover, when it is taken off from the ſauce- 
pan, and laid down in an inverted poſition. This 
contrivance is deſigned to prevent the inſide of the 
cover from being expoſed to dirt, when it is occa- 
ſionally taken off, and laid down. The fauce-pan 
is furniſhed with a handle of the common form ſe 
which is repreſented in the figure. — The handle (/ 
of the ſtew- pan is alſo ſnewn; and that (g) of the 
portable fire - place. | 
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The following figure is a perlpeckive view of the 
portable POIs without the as. : 
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In this figure the three horizontal projecting 
arms are diſtin&ly ſeen, which ſerve to ſupport the 
ſtew-pan. One of theſe arms, which 1s longer 
than the reſt, ſervesas an handle to the furnace. 

This little furnace, which 1s conſtructed princi- 
pally of ſheet-iron, is made double, that part of it 
which contains the burning charcoal being cylin- 
drical, or nearly ſo, and being ſuſpended in the 
axis of an hollow cone, which forms the body of 
of the furnace, and ſerves as a covering for confining 
the heat. 7 

The following figure, which repreſents a vertical 
ſection of this furnace through its axis, will give a 
clear idea of the manner in which it is conſtructed. 


The air is introduced into the fire-place, firſt 
through a circular hole (repreſented in the figure 
56.) about 14 inches in diameter, ſituated in the 
fide of the hollow cone near its bottom; and from 
| thence it paſſes up through a ſmall diſhing grate 
of caſt- iron, which lies at the bottom of the hoſlow 
cylinder which contains the burning fuel. At the 
upper 
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upper end of this cylinder therè is a narrow rim, 
about half an inch wide, turned outwards, by 
which the cylinder is ſuſpended in its place; and 
a ſimilar rim being turned inwards below, ſerves 
as a ſupport for the diſhing orate. 

When this fire-place is uſed, it will be proper 
to place it on a flat ſtone, or on a tile; or, what 
will be ftill better, to ſet it in a thin earthen diſh. 

The ſame earthen diſhes which would be proper 
for holding theſe portable fire-places, would alſo 
anſwer perfectly well for holding the caſt-iron heat- 
ers that may occaſionally be uſed for finiſhing the 
proceſſes of cooking that have been begun in ſtew- 
pans and ſauce-pans, heated over the fire of a re- 
giſter- ſtove, or otherwiſe made boiling hot. 

The following figure, which repreſents a vertical 
ection of a ſtew- pan, placed over a heater of the 
kind here recommended, will give a perfect idea 
of this arrangement. 


| This. beater is Hine repreſented as lying in a 
bed of aſhes, and there is likewiſe a thin layer of 
aſhes 
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aſhes ſeen between the top of the heater and the 
bottom of the ſtew-pan. By the quantity of aſhe; 
ſuffered to remain on the upper ſurface of the 
heater, the heat communicated to the ſtew-pan is 
to be moderated, and regulated. 

The heater is perforated in its center, by a hole 
of a peculiar form, which ſerves for Introducing 
an iron hook, which is uſed in taking it from the 
fire, and placing it in the earthen diſh. | 

The form of the hook, and the ſhape of the aper- 
ture through which it paſſes in the heater, my be 
{cen in the following „ 


Fig 299 


The circular excavation in the heater, on each 
fide of it, furrounding the hole (which is in the 
form of the key-hole of a lock) by which the hook | 
is introduced, ſerves to give room for the hook (or 
key, as it might be called) to be turned round 
when the heater is laid upon, or againſt a flat {ur- 
face. As this excavation, as wellas the hole through | 

which the key paſſes, may be caſt with the heater, 


this arrangement will cauſe no additional expence. 
CHAP. 
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CHAP. XI. 


Of the uſe of PoR TABLE FURNACES, for culinary 
purpoſes. —Deſcription of a portable Kitchen Furnace, 
for Boilers, Sc. on the common conſtruttion. —De- 
ſcription of a ſmall Portable Furnace of calt-tron, 
for heating tea-kettles, ftew-pans, &c.— Deſcription 
of another, of ſheet-iron, deſigned for the ſame uſes. — 
Deſcription of a Portable Kitchen Furnace of earthen 
ware. An account of a very fi imple Apparatus for 
Cooking, uſed in China. 


N China, and in ſeveral other countries, all, or 

| nearly all the fire-places uſed in cooking are 
portable; and real advantages might certainly be de- 
nved, in many cafes, from the ule of portable kit- 
chen fire-places in this country. Convinced of 
the utility of this method of cooking, I have taken 
conſiderable pains to inveſtigate the fubje& expe- 
rimentally, and to aſcertain the beſt forms for the 
furnaces and utenſils neceſſary in the practice of it. 


Portable furnaces for cook ing are of two diſtinct 
kinds: The one has a fire-place door for introduc- 
ing the fuel the other has none: and either of 
theſe may, or may not, be furniſhed with a tube 


for carrying off the ſmoke into the air, or into a 
neighbouring chimney. 


When a portable kitchen furnace is conſtructed 
without a fire-place door, as often as fuel is to 
be introduced, it will be neceſſary to remove 
the bouler, in order to perform that operation. 
When the boiler is ſmall, that may eaſily be 

done ; 
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done; and when the furnace ſtands out of 
doors, or on the hearth within the draft of a chim- 
ney, or when the fuel uſed produces little or no 
ſmoke, it may be done without any conſiderable 
inconvenience ; but if the boiler be large, it can- 
not be removed without difficulty ; and when the 
furnace is placed within doors, and the fuel uſed 
produces ſmoke, or other noxious vapours, the 
removing of the boiler, though it were but for a 
moment, would be attended with very diſagreeable 
conſequences. ; 

Small portable furnaces, without fire-place doors, 
may may be uſed within doors, provided they be 


heated with charcoal ; but it will in that caſe always 


be adviſable to furniſh them with ſmall tubes of 
ſheet-iron, for carrying off the unwholeſome ya- 
pour of the charcoal into the chimney. Without 
ſuch tubes to carry off the ſmoke, they would not, it 
is true, be more diſagreeable, or more detrimental 


to health, than the ſtoves now generally uſed for 


. 


burning charcoal in kitchens; but I ſhould be 
ſorry to recommend an invention to which there 
appear to me to be ſo great objections. 

I have cauſed a conſiderable number of portable 
kitchen furnaces, of both the kinds above-men- 
tioned, to be conſtructed; and I ſhall now give 
deſcriptions of ſuch of them as ſeem to anſwer beſt 
the purpoſes for which they were deſigned. They 
may all be ſeen at the Repoſitory of the Royal 


: Inſtitution. 


A very 
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A very ſimple and uſeful portable kitchen fur- 
nace, with its ſtew- pan in its place, are repreſented 
by the following agure : : 


419.60 


—— . Sb 


* 


1 


—.— 


This furnace is made of common ſheet- iron, 


and it may be afforded at a very low price. It is 
compoſed 
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Compoſed of an hollow cylinder, and two hollow 
truncated cones of different ſizes. The large cone, 
which is erect, is cloſed at its baſe, or lower end : 
The ſmaller 1s inverted, and 1s open at both ends. 
This ſmaller cone 1s ſuſpended in the larger, by 
means of a rim about half an inch wide, which 
projects outwards from its upper (larger) end. 
A rim of equal width, projecting inwards, at its 
lower extremity, ſupports a circular grate, on 
which the fuel burns. The cylinder, which is 
about two inches leſs in diameter than the larger 
cone at its baſe, and which reſts upon the ſurface 
of that cone, ſerves to ſupport the boiler or ſauce- 
pan. This cylinder is firmly fixed to the cone on 
which it reſts, by means of rivets, two of which 
are repreſented in the figure. The upper end of 
this open cylinder is ſtrengthened, and its circular 
form preſerved by means of a ſtrong iron wire, over 
which the ſheet- iron is turned. There is a ſhort 
horizontal tube (A.) on one ſide of the cylinder, 
which is deſtined for receiving a longer tube which 
carries off the ſmoke. The air neceſſary for tlie 
combuſtion of the fuel is admitted through a cir- 
cular hole (B.) about 11 inches in diameter, in 
the ſide of the larger cone, near its bottom, and 
below the joining of the cone with the cylinder 


which reſts on it. This hole for the admiſſion of 
air ſhould be furniſhed with à regiſter, by means 


of which the fire may be regulated. The handle 
of the ſtew-pan is omitted in this plate, for want of 
room, as is alſo that of the fire-place. This figure 
is drawn to a ſcale of four inches to the inch. 


The 
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The following figure (which is drawn to a ſcale 
of fix inches to the inch) is a perſpective view of 
one of theſe portable furnaces, without its ſtew- 
pan. 


Apart of the handle of this furnace is ſeen on | 


the left hand; and the ſhort tube is ſeen on the 
night hand, that receives another tube, (a part of 
" only is ſhewn). by which the ſmoke paſſes 

oi, | 
The ſtew-pan repreſented in the 60th figure, is 
ſappoſed to be made of copper, and to be con- 
truſted on the principles recommended in the 
| {eventh 
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ſeventh chapter of this (tenth) Eſſay. Theſe 
portable furnaces are peculiarly adapted to kitchen 
utenſils, conſtructed on thoſe principles, and alſo 
to boilers and ſtew-pans with ſteam-rims, which 
are not made double; but for double or armed 
boilers, ſtew-pans, &c. the furnace muſt be made 
in a different manner. The ſimpleſt form for port- 
able furnaces adapted to armed boilers, is that re- 
preſented by the figures 55, 56, and 57: but! 
ſhall now give an account of a furnace of this ſort, 
conſtructed on different and better principles. 
The following figure repreſents a vertical {e&icn 
of a ſmall portable kitchen furnace, of caf-iron : 
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On examining this figure, it will be found that | 
care has been taken in contriving this furnace, to 


divide it in ſuch a manner into parts, and to give 
6 - to 


Of Portable Furnaces, Sc. 289 
to POR parts ſuch forms as to render the whole 
of eaſy conſtruction. It conſiſts of three priti- 
cipal parts, namely, of the fire-place A, which 
is a hollow cylinder, or rather an inverted hollow 
truncated cone; 7 inches-in diameter above, mea- 
ſured internally; 4 inches long, or high, ending 
below with a hemiſpherical hollow bottom, 6 itiches 
in diameter, perforated with many holes fot the 
admiſſion of air. 

This fire- place is ſuſpended in the axis a the fur- 
nace by means of the projecting hollow ring D, E, 
belonging to the upper and principal piece, B, C, 
D, E, of the furnace. At the upper part of this piece 
there is a circular cavity, 4, b, about one inch 
wide, and a quarter of an inch deep, which is deſ- 
tined to receive the lower extremity of the hollow 
cylinder in which the boiler is ſuſpended. At L, 
b a circular hole 14 inches in diameter, whicl 
receives the end of the tube by which the ſmoke 
b carried to the chimney. A part of this tube, 
which is of ſheet-iron, is repreſented in the figure. 
Jo give it a more firm ſupport in its place, there 
ka ſhort tube, , u, of caſt-iron, which pro- 
ks inwards into the furnace about 3 of an 
ach. This ſhort tube is caſt with a e and 
tis faſtened to the inſide of the piece which con- 
ſitutes the upper part of the body of the furnace, 
means of three or four rivets. Two of theſe 
ets are diſtinctly repreſented in the figure. 

The lower part of the body of the furnace 
miſts of the piece F, G, H, I, and it is faſtened 


n III. X 


to 
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to the upper part by means of rivets, two of which 
are ſeen at F. and at G. In one ſide of this lower 
part there is a circular hole at K, about 1; inches 
in diameter, which ſerves for the admiſſion of air, 
and which 1s furniſhed with a regiſter ſtopper. 
The bottom of this furnace, inſtead of being made 
flat is ſpherical, projecting upwards ; which form 
was choſen in order to prevent, as much as poſſible, 
the heat from the fire from being communicated 
downward. This furnace will require no handle, 
as its projecting brim will ſerve inſtead of one. 

It will be obſerved, that all the pieces of which 
this furnace 1s compoſed, are of ſuch forms that the 
moulds for caſting them will readily deliver from 
the ſand; and that circumſtance will contribute 
greatly to the lowneſs of the price at which this 
moſt uſeful article of kitchen furniture W be 
afforded. 5 

The perforated caſt-iron bowl, A, which com- 
ſtitutes the fre- place, is not confined in its place, 
and its form and its poſition are ſuch that its ex- 
- panſion with heat can do no injury to the outſide 
of the furnace. 

When the two pieces which form the body of 
the furnace are faſtened together, their joining 
may be made tight with cement. 


A little fine ſand ſhould be put into the hollov , 
rim, 4, b, of the furnace, in order that it may vi , 
perfectly cloſed above by the lower end of the q 


hollow cylinder of its boiler; and. a little ſand 0 


aſhes may be thrown" upon the bottom of the p 
9 Cul 
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_ cular cavity o, p, into which the ſmoke deſcends, 
before it goes off by the tube L, into the chimney. _ 
This laſt precaution will prevent the air from mak- 
ing its way upwards from the aſh- pit directly into 
the cavity o, p, occupied by the ſmoke, without 
paſſing through the fire-place. | 

The regiſter ſtopper to the opening K, into the 
aſh-pit, may be conſtructed on the ſame principle 
as that of the blow-pipe of a roaſter. One of 
theſe ſtoppers 1s repreſented on a large ſcale in the 
figure 17, at the end of the ſecond part of this 
(tenth) Eſſay; or what will be ſtill more fimple, 
and quite as good, the admiſſion of the air may be 
regulated by a regiſter like that repreſented i in the 
preceding figure, No O. 61. 

This portable kitchen furnace will anſwer a va- 
nety of uſeful purpoſes; and, if I am not much 
miſtaken, it will come into very general uſe. It 
is cheap and durable, and not liable to be broken 
by accidents, or put out of order; and it is equally 
well adapted for every kind of fuel. No particular 
care or attention is required in the management of 
it, and it is well calculated for confining heat, 
and directing it. 

As the fire-place belonging to this furnace is 
nearly inſulated, and as it contains but a ſmall 
quantity of matter to be heated, a fire is eaſily 
and expeditiouſly kindled in it; and the fuel 


We in it under the moſt favourable circum, 
dance, 


s 
A 
7 
N 

x * 
7 
5 
—_ 
| 

7 ; 
$4 

o wg 
| A 
15 
Fs 
57 

# 


, _ __ We oe” 
. : 2 I * He 4 2 . 1 yy 1 
ee Win 2 — ** £ = N. 3 Sr TA Na 2 SL N WE 7 e r 5 h 5 
TE EI I na 3 8 EIS n hs 
* ay; Tt 9 an _- SR. * 


FFT 
SITTER Set WO TCO 


It will be found extremely uſeful for boiling a 
a-kettle, eſpecially in ſummer; when a fire in 
| 1 2 _ 
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the grate 1s not wanted for other purpoſes; and, 
when the tea-kettle is conſtructed on the princi- 
ples that will preſently be deſcribed, a very ſmal] 
quantity indeed of fuel will ſuffice. 
But the moſt important uſe to which theſe por- 
table furnaces can be applied, is, moſt undoubt- | 
edly, for cooking for po FaMiL1its, I have 
hinted at the probable utility of a contrivance of 
this kind in ſome of my former publications, but 
ſince that time I have had opportunities of ex- 
amining the ſubject more attentively, and of aſcer- 
taining the fact by the teſt of actual experiment. 
As the ſubject ſtrikes me as being of no ſmall 
degree of importance, I ſhall make no apology for 
enlarging on it, and giving the moft particular ac- 
count of ſeveral kinds of portable kitchen furnaces. 
That juſt deſcribed (of caſt-iron) is, it is true, 
as perfect in all reſpects as I have been able to make 
it, and will probably be found to be quite as eco- 
nomical and as uſeful as any that I ſhall deſcribe; 
but caſt-iron 1s not every where to be found, and 
even where founderies are eſtabliſhed for caſting it, 
moulds muſt be provided, and theſe are expenſive, 
and not eaſy to be had. As it is probable that 
ſome perſons may be defirous of being provided 
with portable furnaces of this kind, who may not 
have it 1n their power to procure them of caſt-iron, 
I ſhall now ſhew how they may be conſtructed 
Gy any common workman) of ſheet-iron, and allo | 
how they may be made of earthen-ware. 


Of | 
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_ Of ſmall Portable Kitchen Furnaces conſtructed of 
0 feet-iron. 
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The following figure repreſents a vertical ſection 
of one of theſe furnaces, drawn to a ſcale of 4 inches 
to the inch. | | 
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Ihe conſtruction of this furnace will be eaſily 
underſtood from this figure. The circular hollow 
horizontal rim a, &, which I ſhall call the ſand rim, is 
e inches in diameter within, and 12% inches in 
diameter without. Its width at its bottom, which 
is flat, is juſt 1 inch. Its ſides are ſloping, and of 
different heights; that which is towards the center 

of the furnace is & of an inch high; but the fide 
which is outwards is 2 an inch in height. 
| The ſand-rim is confined and ſupported in its 
place by being faſtened by means of rivets or 

| X 3 | _ otherwiſe, 
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_ otherwiſe, to an inverted hollow truncated cone, 
c, d, e,f, which forms the upper part of the body 
of the furnace. This inverted cone, which is 
turned over a ftrong circular iron wire at its upper 
edge, c, d, is 12 , inches in diameter above, mea- 
ſured within the wire, and 5 incheslin height, ow 
{ured from c to e, or from d to /; and is 9+ 
inches in diameter, from e to f, where it is faſtened 
to the erect hollow truncated cone, g, I, i, k. 
This laſt mentioned ere& cone, which is cloſed 
below by a circular plate of ſheet-iron, forms the | 
lower part of the body of the furnace: it is 7 inches 
in diameter above, 12 inches in diameter below, 
and its perpendicular height is juſt 9 inches. Its 
ſloping fide, g, i, meaſures about 9 FF; inches. 
The Hre-place of this little portable furnace is an 
inverted hollow truncated cone, g, I, I, m, which 
is 75 inches in diameter above, at g, 4; and 54 
inches in diameter below, at I m; and its length 
is 6 f inches, meaſured from g to . This coni- 
cal fire-place has a flat rim above, which is; an 
inch wide, and turned outwards; and another 
below of equal width, which is turned inwards. 
The firſt ſerves to ſuſpend it in its place; the ſecond } 
ſerves to ſupport its circular grate, on which the 
fuel burns. | 
be Air is admitted into the fire· place throughs. 
hole, u, about 1 4 r inches in diameter, in the fide of 
the furnace. This aperture muſt be furniſhed with 
a regiſter ſimilar to that ſhewn in the figure 61. 


The proviſion for carrying off the lmoke is ſimi- 
| Jar 


” OO” 
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lar in all reſpects to that uſed in the portable fur- 
nace above deſcribed, conſtructed of caſt-iron ; 
and it will eaſily be underſtood, from a bare inſpec- 
tion of the figure (6 3), without any farther ks 
nation. 

Having ſhewn how this portable kitchen 3 


may be conſtructed of caſt-iron, and alſo how it 


may be made of ſheet-iron, I ſhall now ſhew how it 
may be made, partly of caſt-iron, and partly of ſheet- 
iron. A fire-place of caſt-iron, like that repreſented 
in the 62d figure, may be uſed in a furnace of 
ſheet- iron; but when this is done, the fire-place 
muſt be caſt with a prejecting rim above, in order 
that it may be ſuſpended in its place. The ſand- 
rim may likewiſe be of caſt-iron, and it may be 
faſtened to the inverted hollow cone, c, d, e, f, by 
rivets. 

The ſhort tube p, * ſerves to ſupport the 
tube which carries off the ſmoke, may alſo be made 
of caſt-iron, and it may be faſtened to the outſide 
of the furnace by three rivets. As it may be made 
of ſuch a form that its mould will deliver from 
the ſand, it will coſt leſs when made of caſt-iron 
than when made of ſheet-iron; and it will have 
another advantage: its form on the inſide will be 
more regular, and it will be better adapted on that 
account for receiving the end of the tube, which 
it is deſigned to receive. Its length need not ex- 
ceed 1 inch or 1 f inches, and its internal diameter 
may be about 1 + inches at its projecting extremi- 
ty, and Wetbüng leſs at its other end, where it 
Joins the. fide of the furnace. 
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- Of ſmall Portable Kitchen Furnaces conſtructed of 
4:5. Eartlien-ware. 1 


The following figure repreſents a furnace of this 
kind (of earthen- ware) deſtined for heating boilers - 
of the ſame kind, and of the ſame dimenſion as 
thoſe proper to be uſed with the two (iron) fur- 
naces laſt deſcribed : TTY». 


This figure repreſents a vertical ſection of the 
furnace, drawn to a ſcale of four inches to the 
inch; and it gives an idea fo clear and ſatisfactory 
| of the form of this furnace, that a detailed de- 
ſcription of it would be ſuperfluous. 

The fire- place is diſtinct from the body of the 
furnace, and its form and poſition are ſuch that it 
cannot crack and injure the body of the furnace by 
its expanſion with heat. It reſembles very much 
the caſt-iron fire place juſt deſcribed, and the ſame 

—_— | principles 
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principles regulated the contrivance of both of 
them. It ſhould be bound round with iron wire, 
in order to hold it together, 1n caſe it ſhould crack 
with the heat of the fire, Two places for the wire, 
one near its brim, and the other lower down, are 
ſhewn in the figure. 

The aperture by which the air enters the aſh-pit 
is cloſed by a regiſter-ſtopper, repreſented in the 
figure, or a conical ſtopper of earthen-ware may be 
uſed for that purpole, 

If ſuch earths are uſed in conſtructing theſe 
ſmall portable furnaces, as are known to ſtand fire 
well, there is no doubt but theſe furnaces may, 
with proper uſage, be made to laſt a great while ;— 
and for confining heat, they are certainly preferable 
to all others. 

The pottable kitchen furnaces in China, are all 
conſtructed of earthen-ware ; and no people ever 
carried thoſe inventions which are moſt generally 
uſeful in common life to higher perfection than 
the Chineſe, They, and they only, of all the 
nations of whom we have any authentic accounts, 
ſeem to have had a juſt idea of the infinite 1 import- 
ance of thoſe improvements which are calculated 
to promote the comforts of the Joweſt claſſes of 
lociety, 

What immortal glory might any European na - 
jon obtain by following this wiſe example 

The Emperor of China, the greateſt monarch 
in the world, who rules over one full ird part of 
the inhabitants of this globe, condeſcends 70 hold 

ihe 
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the bet himſelf one day in every year.—This he 
does, no doubt to ſhew to thoſe whoſe example 
never can fail to influence the great bulk of man. 
kind, how important that art 1s byn means of which 
food is provided. 1 

Let thoſe refle& ſeriouſly on this illuſtrious 
example of provident and benevolent attention to 
the wants of mankind, who are diſpoſed to conſider 
the domeſtic arrangements of the labouring claſſe; | 
as a ſubject too low and vulgar for their notice. 

If attention to the art by which food is provided 
be not beneath the dignity of a Great Monarch; 
that art by which food is prepared for uſe, and by 
which it may be greatly economized, cannot poſ- 
fibly be unworthy of the attention of thoſe who 
take pleaſure f in Promoting the ha 1 ee of man- 
kind. 
Ass the implements uſed in China for cooking 
are uncommonly ſimple, it may perhaps be amuſing 
to the reader to be made acquainted with them, 
They conſiſt of the two articles repreſented below 


_ 48:5 
3 


This figure 65. which is made of earthen-ware, 
is the fire- place, which is ſet down on the ground. 
The ſhallow pan repreſented by the figure 66, is of 
caſt-iron, and ſerves for every proceſs of Chineſe 
cookery. It is caſt very thin, and if by any acci- 
dent a hole is made in it, their itinerant tinkers 
mend it, by filling up the hole, which they do 
with ſo much dexterity that ſcarcely a mark is left 
behind. | 

When the dinner conſiſts of ſeveral diſhes they 
are all cooked in this pan, one after the other, and 
thoſe which are done firſt are kept warm till they 
are ſent to table. 
| Heave it to the ingenuity of Europeans to ap- 
preciate theſe ſpecimens of Chineſe induſtry. 

But to return from this digreſſion, to our port- 
able kitchen furnaces—Although theſe furnaces are 
peculiarly adapted for heating boilers and ſtew- 
pans that are armed, yet boilers on the common 
conſtruction, or ſuch as are not ſuſpended in cy- 
linders, may eaſily be uſed with them. When 
this is to be done, a detached hollow cylinder or 
cone muſt be uſed, in the manner deſcribed in the 

preceding 
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preceding chapter. and repreſented in the ſigure 
50. This cylinder or cone (which may be con. 
ſtructed either of ſheet - iron, of caſt- iron, or 
of earthen-wate) muſt be about an inch higher than 
the boiler is deep, with which it is to be uſed ; and 
juſt ſo wide above as to admit the boiler to be ſuſ. 

pended in it by its circular rim. Its diameter be. 
low muſt be ſuch as to fit the ſand rim, in Which! it 


muſt ſtand, when it 1 is uſed, 
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CHAP. XII. 


Of the conſtruction of TEA-KETTLES, proper te 


be uſed with Regifter-Stoves, and portable Kitchen 


Furnaces.—T heſe utenſils may be conſtructed of tin, 


and ornamented by japanning and gilding —IWhen 

they are properly conſtructed and managed, they 
may. be heated over a ſmall portable furnace in a very 
ort time, and with a ſurprizingly ſmall quantity of 
fuel —Deſcriptions of four of theſe tea-kettles of 
different forms and ſizes — Deſcription of ſeveral 
very SIMPLE and CHEAP STEW-PANS for por?- 
able Furnaces.-= Deſcription of a STEW-PAN of 
EARTHEN-WARE, on an improved conſtruction.— 
This will probably turn out to be a moſt uſeful uten- 
ſil for cooking with portable furnaces. 


8 Tea-kettles are ſo much uſed in this country, 
and as they occaſion ſo great a conſumption 


of fuel (a large fire being frequently made in a 


orate, or kitchen-range, morning and evening, 


for the ſole purpoſe of heating a few pints of water 


to make tea) the ſaving of this unneceſſary trouble 


and expence is an object deſerving of attention. 
And in doing this it will be poſſible to improve 


rety eſſentially the forms of tea-kettles in ſeveral 


reſpects, and at the ſame time to render their ex- 
ternal appearance more neat and cleanly. It the 
forms I ſhall recommend ſhould not happen to 


pleaſe at firſt ſight, it * be remembered that 
utility, 
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utility, cleanlineſs, and wholeſomeneſs are object 
of more importance in cafes like that in queſtion 
than mere elegance of form—and after all, I am not 
ſure whether the forms I ſhall propoſe are not in 
reality quite as elegant as thoſe with which they 
will be compared. They will, no doubt, at firſt 
ſight appear uncouth to many perſons, but the eye 
will ſoon become accuſtomed to them; and their 
ſuperior cheapneſs, cleanlineſs, and uſefulneſs, will 
in the end procure them that preference which 
they deſerve. They may, no doubt, be con- 
ſtructed of the moſt elegant forms, on the princi- 
ples I ſhall recommend, but I ſhall confine my 
deſcriptions to ſuch forms as are moſt ſimple, and 
of the eaſieſt and leaſt expenſive conſtruction, 
leaving it to thoſe to beautify the article whoſe 
buſineſs and intereſt it is to ſet off their goods to 

the beſt advantage. 

The following figure repreſents a tea- kettle of 
the ſimpleſt form, ſuited to a regiſter kitchen | 
ſtove, or to a portable furnace, ſuch as has Jul 
been deſcribed : | 
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This tea-kettle is conſtructed of tin, and it may 
be japanned on the outſide to prevent its ruſting, 
and to give it an elegant and cleanly appearance. 
[ts bottom, which is 11 inches in diameter, is not 
fat, but it is raiſed up about half an inch in the 
manner pointed out by a dotted line. The body of 
this tea-kettle is of a conical form, ending above 
in a cylinder, 3 inches in length and 2 inches in 
diameter. The ſpout, which reſembles that of a 
coffee-pot, 15 ſituated at the top of this cylinder, 
and it has a flat cover, faſtened by a hinge, which 
prevents duſt or ſoot from falling into it when it 
ſtands on the hearth. When this tea-kettle is put 
over the fire it ſhould not be filled higher than to 
the top of the cone, or lower end of the cylinder, 
otherwiſe it will be liable to boil over. The ket- 
tle, ſo filled; will contain 4 pints of water, and it 
it be heated over one of the {mall portable furnaces 
deſcribed in the foregoing chapter, it may be made 
to boil in about 10 minutes, with 64 oz. of dry 
wood, which at the price at which wood is com- 
monly ſold in London, would coſt 3 of a farthing.* 
The tea-kettle repreſented by the following 
figure is rather more complicated, but {till its 
torm is more ſimple, and more advantageous in 

ſeveral reſpects, than thoſe which are in common 
| uſe, and it is well adapted for the fire-places we 


* One pint of water only being put into this tea-kettle, 
over a very ſmall wood fire, made in the portable furnace re- 
preſented in the foregoing figure 63 (ſee page 293) it was 
heated and made to boil in te minutes and an Halſ. 


have 
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have recommended. It is drawn to a ſcale of 4 
inches to the inch: | 


This kettle lias two handles, each of which is 
ſupported on the outſide, or near the circum- 
ference of the kettle, by a ſmall vertical tube 2 of 
an inch in diameter, and 14 inches in height. 
That on the left hand is open, and forms a part of 
the ſpout; but that on the right hand is cloſed at 
both ends. The bottom of this kettle, alſo the 
bottoms of thoſe repreſented in the two following 
figures, like that of the laſt (figure 67) is not flat, 
but 1s raiſed up about half an inch above the level 
of the lower part of the cylindrical ſides of the kettle. 

This kettle holds about 3 quarts of water, which 
can be made to boil with the combuſtion of 94 02. 
of wood. 

The 1 kettle holds about 1 Alon, and 
may be made to boil with 4 lbs. of wood: which 
would coſt juſt 4 of a farthing. 


. fig 


The following kettle is not eſſentially different 
from thoſe two laſt deſcribed, except in the form 
of its handle. It holds about 3 quarts. 


n 


The cylindrical opening of this kettle above, 
where the water is introduced, is conſiderably wider 
than thoſe in the two foregoing figures. It was made 
Wder, becauſe it was neceſſary to make it lower, 
in order to make room for the hand without raiſing 
the handle too high. When this part of a tea- 
VOL. TIL, -- * 5 kettle 
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kettle is made very narrow it muſt be made high, 


to afford room for the expanſion of the water with 


heat, and prevent the kettle from boiling over. 


Theſe kettles ſhould never be filled higher than to 


the level of the lower part of this cylindrical ſpace, 
otherwiſe there will be * of their boilig 
our „ 

It will be obſerved that the cover of this ter 
kettle projects a little beyond the cylindrical open- 
ing to which it belongs. This projection ſerves 

inſtead of a handle in removing and replacing the 
cover. The cover of a tea - kettle is uſually fur- 

niſhed with a knob for that purpoſe; but theſe 
knobs are in the way when the kettle is lifted up 
by its handle, unleſs the handle be made much 
higher than otherwiſe would be ſufficient. 

It has, no doubt, already been remarked by the 
reader, that all the tea-kettles here recommended 
are of forms that are perfectly eaſy to be executed 
in tin. There are ſeveral reafons which have in- 
duced me to give a decided preference to that ma- 
terial for conſtructing culinary utenfils. It is not 
only wholeſome—which copper is not—but it 13 
alſo very cheap, and eaſy to be procured in all 
places, and it is eaſily worked: it is moreover 


light and ſtrong, and not liable to be injured by | 


accidents; and if meaſures be taken to prevent the 


effects of ruſt, it is very durable. 


I find by experiments made ſince the above was written, 
that tea · kettles of this kind ſhould never be filled above to- 
- thirds full, otherwiſe they will be very apt to boil over. 

| The 


The four tea-kettles repreſented in the four laſt 
figures are all particularly defigned to be uſed with 
the portable furnaces deſcribed in the laſt chapter; 
and for that purpoſe they are well calculated, al- 
though they are not ſuſpended in cylinders. They 
may likewiſe be uſed with the regiſter kitchen 
ſtoves deſcribed in the tenth chapter of this Eſſay. 
As their bottoms are raiſed up, and as their diame- 
ters are ſuch that their conical or vertical ſides 
enter into, and fit the ſand-rims of thoſe furnaces 
and ſtoves, the heat is effectually confined under 


toflame or to ſmoke, may be japanned, and they 
may eaſily be kept ſo clean as to be fit to be placed 
upon a table, over a lamp, or upon a heater, placed 
in a ſhallow diſh of china or earthenware. They 


güding or painting, or both. _ 

They are likewiſe well calculated for being heat- 
ed by a lamp; and if an argand's lamp be uſed for 
that purpoſe, they may be made to boil in a ſhort 
time, and at a ſmall expence. Placed on a hand- 
ome tripod, on a table, with an elegant argand's 
amp under it, one of theſe kettles, handſomely 
omamented by japanning and gilding, would make 
o mean appearance, and would coſt much leſs than 
he te commoneſt, tea - urn that could be bought. 

But it is not ſolely for making tea that theſe ket- 
les will be found uſeful; they will anſwer per- 
kftly well for boiling water for many other pur- 
oles; and if portable kitchen furnaces ſhould 
ve eme into uſe, boiling hot water will often be want- 
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them, and their outſides not being expoſed either 


xe even capable of being elegantly ornamented by 
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308 Of Kitchen Fire=places, and Utenſils. 
ed for filling ſauce-pans and ſtew-pans ; and no 
utenſil can be better contrived for heating and 
boiling water over a * kitchen furnace than 
theſe kettles. 3 
In conſtructing them care ſhould be taken to 
fill all their ſeams well with ſolder, which, by co- 
vering the naked edges of the iron, will contribute 
maore than any thing to the prevention of ruſt, and 
the durability of the article; and they ſhould like- 
wiſe be well japanned on the outfide in every part 
except the bottom, which ſhould not be japanned. 
The reaſon why I have not made theſe tin tex 
kettles double, is this: tea-kettles are common) 
uſed merely for making water boil, which, with the 
kettles here recommended, can be done in 4 very 
ort time, conſequently much heat cannot poflibly 
be loſt during that proceſs, in conſequence of the 
top and fides of the kettle being expoſed naked 
to the cold air of the atmoſphere. Were, thele 
utenſils deſigned for keeping water boiling hot 1 
great length of time, the caſe would be very di 
' ferent, and then it might be well worth while to 
make them double, in order more effectually to 
confine the heat in them. 

The /aving of time in making them boil, by 
making them double, would be very trifling indeed, 
for till the water has become very hot, there is but 

little loſs of heat through the ſides and top of the 
kettle; the communication of heat being rapid in 
Proportion as the temperature of the hot body | 
high, compared with that of the colder body inte 
which the heat paſſes. 


Stew-pans, Sc. for Portable Furnaces, &c. 309 


Tfa tea-kettle, filled with water at the tempera- 
ture of the atmoſphere at the time, on being put 
over a fire, be brought to boil in 10 minutes, it 
will, during that time, have loſt only half as much 


heat as it will loſe in the next ten minutes, if it 


be kept boiling hot during that time. 

All theſe kettles are of ſuch forms as al 
render it very eaſy to cover them, ſhould it be 
thought adviſable to make them double; and by 
covering them with plated or gilt copper, they may 
be made very elegant at a ſmall expence. 

Of the conſtruction of cheap Boilers and Stew-pans to 
be uſed with ſmall Portable Kitchen Furnaces. 
The beſt boilers and ſtew-pans that can be uſed 
with theſe furnaces, are undoubtedly thoſe which 
were deſcribed in the 1oth chapter of this Eflay, 
but utenſils on a fimpler conſtruction may be 
made to anſwer very well, and may perhaps be 

preferred by many on account of their cheapneſs. 

The following figure repreſents a vertical ſec- 
tion of a ftew-pan on a much more ſimple con- 
ſtruction than any of thoſe already deſcribed: 
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This ſtew-pan (which is drawn to a ſcale of four 
inches to the inch) being of a proper diameter 
below to fit the ſand-rim of the portable furnace, 
and its bottom being raiſed up about half an inch, 
in order to allow its vertical ſides to deſcend into 
that ſand-rim, it is plain that it may be uſed with 
the furnace, in the ſame manner as the tea-kettles 
juſt deſcribed are uſed with it. It may likewiſe be 
uſed with the regiſter-ſtoves deſcribed in the 10th 
chapter of this Eflay, 

In order that this ſtew-pan may the more eaſily 
be kept clean, the joinings of its bottom and ſides 
ſhould be well filled up on the inſide with ſolder. 

The following figure repreſents another, and | 
ſmaller ſtew- pan, conſtructed on the ſame princi. 
ples with that juſt n and defigned for the 


lame uſe: 
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The diameter of this ſtew-pan below is the ſam? 
as that of the laſt—this is neceſſary, in order that it 


may fit the ſand-rim of the ſame regiſter ſtove or 
portable 


Y & 
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portable furnace—but its diameter above is much 
leſs; and it is alſo leſs deep, conſequently its capa- 
city is much ſmaller. The cover of this ſtew-pan 


is of wood lined with tin. It is in all reſpects like 
that repreſented by the figure 35 (ſee chapter VII. 
of this Eſſay, page 222). Both theſe ſtew-pans are 


ſuppoſed to be conſtructed of tin; but they might 


be made of tinned copper. The handls of the ſtew- 
pan repreſented by the figure 77, is omitted for 
want of room. 
The following g repreſents a vertical ſec- 
tion of a double, or armed ſtew-pan, on a very 
imple conſtruction:; 


22 „%% „ü „ „„ „ „„ „„ „ „% „ „% „% „% „% „% „„ „„ „„ 60 „ 460625 


The ſtew-pan, (which is drawn to a ſcale of four 
inches to the inch) is ſuppoſed to be made of tin, 
and it is ſuppoſed to be turned over a wire at its 
brim. The cylinder by which it is ſurrounded is 
of ſheet-iron, and the ſtew-pan and the cylinder 
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are faſtened together by, the former being driven 
into the latter, with ſome degree of force, and 
ſticking in it above, where they come into cloſe 
contact. The lower edge of the cylinder being 
turned inwards forms a narrow rim, on which the 
lower end of the . reſts. 


07 the conſtruction of Stew-pans of EARTHREN-wanE 
and PORCELAIN, to be uſed with Regiſter Stove; 
and Portable Kitchen Furnaces, 


The following figure ſhews how, by means, of a 
hoop, or cylinder of ſheet-iron, a ſtew-pan, or 
ſauce-pan, of earthen-ware, or of porcelain, of a 
ſuitable form and ſize, may be fitted to be uſed 
with a regiſter kitchen ſtove, or portable furnace. 


This figure is drawn to a ſcale of fix inches to 
the inch. The form of the lower part of the ſtew- _ 
pan is pointed out by a dotted line, The top and 
the bottom of the cylinder of theet-iron are both 


turned over cinoular iron wires, The handle of 
this 
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this ſtew-pan is of iron, and it is fixed to the cy- 
linder by rivets. The ſtew- pan is firmly faſtened 
to its metallic hoop or cylinder, firſt, by making 
this cylinder of a proper fize to fit it; and ſecond- 
ly, by wedging it both above and below with very 
thin wedges, made of narrow pieces of ſheet-iron, 
and by filling up the vacuities, above and below, 
with good cement. 

The cover of this ſtew-pan, which is of carthen- 
ware (or porcelain) is made of a peculiar form. It 
has a kind of foot inſtead of a handle, which ſerves 
for ſupporting it when it is taken off from the ſtew- 
pan, and laid down in an inverted poſition. By 
means of this ſimple contrivance it is rendered leſs 
liable to be dirtted on the inſide, and of commu- 
nicating dirt to the victuals. 

If an earthen ſtew-pan, of the form repreſented 
in this figure, be made of good materials, that is 
to ſay, of a proper mixture of the different earths, 
well worked, and if its bottom be made thin, 
and of equal thickneſs in every part of it that is 
expoſed to the fire, there is little doubt, I think, 
of its ſtanding the heat of a regiſter ſtove, or of a 
{mall portable kitchen furnace ; and if this ſhould 
be the caſe, I ſhoul4 certainly never think of re- 

commending any other kitchen utenſils 1 in pre- 
ference to theſe. 

lt appears to me to be very probable that un- 

glazed Wedgewood's ware would be as good a 

Material as could be found for theſe ſtew-pans. 

The intelligent gentleman who directs Mr. Wedge- 

wood's 
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314 Of Kitchen Fire-places and Utenſils. 
wood's manufactory, cauſed ſeveral of them to be 
made, after drawings which I gave him, and thoſe 
1 found, upon trial, to anſwer very well. | 
If it ſhould be found that kitchen utenſils, con» 
ſtructed and fitted up, or mounted, on the princi. | 
ples here pointed out, ſhould anſwer as well as there 
is reaſon to expect; as nothing would be eaſier 
than to make earthen boilers with feam-rims, and 
to form ſeam- diſies of earthen-ware to fit them; 
every utenſil for cooking, by boiling and fewing, 
might be conſtructed of that moſt cleanly, moſt 
elegant, and moſt wholeſome material—earthen- 
Ware. 


=” heſitated a long time before I reſolved to pub- 
liſh this laſt obſervation ;—for however anxious I 
am to promote uſeful improvements, and eſpe- 
cially ſuch as tend to the preſervation of health, 
and the increaſe of rational enjoyments, it always 
gives me pain when I recolle& how impoſſible it is 
to introduce any thing new, however uſeful it may 
be to ſociety at large, without occaſioning a tem- 
porary loſs or inconvenience to ſome certain indi- 
viduals, whoſe intereſt it is to preſerve the ſtate of 
things actually exiſtin g. 

It certainly requires fs courage, and perhaps 
no ſmall ſhare of enthuſiaſm, to ſtand forth the 
voluntary champion of the public good :—but this 
is a melancholy reflection, on which I never fuffer 
my mind to dwell. There is no ſaying what the 
conſequences might be were we always to ſet down | 


before we engage in a laudable undertaking, and 
m edi tat 
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meditate profoundly upon all the dangers and dif- 


ficulties that are inſeparably connected with it. 
The moſt ardent zeal might perhaps be damped, 
and the warmeſt benevolence diſcouraged. 

But the enterprizing ſeldom regard dangers, and 


are never diſmayed by them; and they conſider 


difficulties but to ſee how they are to be overcome. 
To them activity alone is life and their glorious 
reward, the conſciouſneſs of having done well. 
Their ſleep is ſweet when the labours of the day 
are over; and they await, with placid compoſure, 
that reſt, which is to put a final end, to all their 
labours, and to all their ſufferings. 
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216 : Of Kitchen Fire-places, and Utenfils. 
| CHAP. XIII. 
Of cheap Kitchen Utenſils for the uſe of the Poor.— 
The condition of the lower claſſes of Society caunot 
be improved without the Friendly affiftance of the 
Rich.— They muſt be TAUGHT economy, and they 
cannot be inftructed by books, for they have not lei- 
ſure 10 read. Advice intended for their good mu 
be addreſſed to their benevolent and more wealthy 
neighbours — An account of the Kitchen Utenſils of 
the poor itiuerant Families that trade between Ba- 
. waria and the Tyrol. — Theſe utenſils were adopted 
by the Bavarian Soldiers. An account of ſome at- 
tempts that were made to improve them. — Deſcrip- 
tion of a. very ſimple cloſed Fire-Place conſtructed 
with feven looſe Bricks — How this Fire-Place may 
be improved by uſing three Bricks more, and a few 
Pebbles. — Deſcription of a very uſeful PoR TABLE 
KIrCHEN BoiLER, of caſt-iron, ſuitable for 4 
ſmall family.— An account of a very fimple method 
of COOKING WITH STEAM, on the cover of this 
Boiler. — Deſcription of a STEAM-DI1SH of earthen- 
ware, or of caſt-iron, to be uſed with this Boiler, — © 
Deſcription of a Boiler ffull more fimple in its conſtruc- 
ion, proper to be uſed with a ſmatl Portable Kitchen 
Furnace.—The cooking Apparatus here recommended 
for the uſe of the Poor, may, with a ſmall addition, 
be rendered ferviceavle 12 warming their. dwellings 
in cold weather. | 
. 5T the great variety of enjoyments which 


riches put within the reach of perſons of for- 
| tune 
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tune and education, there is none more delightful 
than that which reſults from doing good to thoſe 


from whom no return can be expected; or none 


but gratitude, reſpect, and attachment. What 
exquiſite pleaſure then muſt it afford, to collect 
the ſcattered rays of uſeful ſcience, and direct them, 
wited, to objects of general utility to throw 
them in a broad beam on the cold and dreary 


habitations of the poor ! ſpreading cheerfulneſs 


and comfort all around! 


Is it not poffible to draw off the attention of the 


rich from trifling and unprofitable amuſements, 
and engage them in purſuits in which their.own 
happineſs and reputation, and the public proſ- 
perity, are ſo intimately connected? What a won- 
derful change in the ſtate of ſociety might, in a 
ſhort time, be effected by their wnzted efforts ! 

It is hardly poſſible for the condition of the lower 
claſſes of ſociety to be eſſentially improved without 
that kind and friendly aſſiſtance which none can af- 
ford them but the rich and the benevolent. They 
muſt be 7aught, and who is there, in whomthey have 
confidence, that will take the trouble to inſtruct 
them? They cannot learn from books, for they 


have not time to read: and if they had, how few 


of them would be able, from a written deſcription, 
to comprehend what they ought to know! If I 
write for their inſtruction, it is to the rich that I 
muſt addreſs myſelf; and if I am not able to en- 
gage them to aſſiſt me, all my labours will be in 


vain. But to proceed: 
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318 Of Kitchen Fire-places and Utenſils. 
In contriving kitchen utenſils for cottagers, two 

objects muſt frequently be had in view; viz. the 
cooking of victuals, and the warming of the habi. 
tation; and as theſe objects require very different 
mechanical arrangements, ſome addreſs will be 
neceſſary in combining them. 

Another point to which the utmoſt attention 
muſt be paid, is to avoid all complicated and ex- 
penſive machinery. Inſtruments for general uſe 
ſhould be as ſimple as poſſible; and ſuch as are 
deſtined for the uſe of thoſe who muſt earn their 
daily bread by their labour, ſhould be cheap, dur- 
able, and not liable to accidents, or to be often 
in want of repairs. : 

As food is more indiipenſably tho than a 
warm room; and as the moſt common proceſs of 
cookery 1s boiling, I ſhall firſt ſhow how that pro- 
ceſs may be performed in the moſt economical 
manner poſſible; and ſhall then point out the 
means that may be uſed for rendering the kitchen- 
fire uſeful in warming the room in which Cookery 
is carried on. 

One of the cheapeſt utenſils for cooking, for a 
family, that ever was contrived, is, I verily be- 
lieve, that uſed by the itinerant poor families that 
trade between Bavaria and the Tyrol, bringing 
raifins, lemons, &c. from the ſouth fide of the 
mountains (which they tranſport in light carts 
drawn by themſelves) and carrying back earthen- 
ware. 

As theſe poor people have no fixed abode, and 

I never 
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hever ſtop at an inn; or other public-houſe, but, 
like the gipſies in this country, ſleep in empty 
barns, -and under the hedges by the road fide, they 
carry with them in their cart all that they poſſeſs; 


and among the reſt the whole of their kitchen fur- 


niture, which conſiſts of one ſingle article—a deep 
frying-pan of hammered iron, with a ſhort iron 
handle. | 

In this they bake their cakes—boil their brown 


ſoup make their haſty pudding—ſtew their greens, 


—fry their meat—and in ſhort perform every pro- 
ceſs of their cookery ; and when their victuals are 
done, their boiler ſerves them for a diſh, which, 


being placed on the ground, the family fit round 


it, each individual, capable of feeding himſelf, 
being provided with a wooden ſpoon. 
This is preciſely the fame kind of kitchen uten- 


fil as that uſed by the Bavarian wood-cutters, 


when they go into the mountains to fell wood ; 
ſee Eſſay III. page 295, vol. 1.) and it is likewiſe 
uſed by many poor families in the Tyrol and in 
Bavaria, 

Theſe broad ſtew-pans—with the addition of a 
tripod of hammered iron—were adopted, many 
years ago, in Bavaria, for the uſe of the ſoldiers in 
barracks; and they ſtill continue to be uſed by 
them : ſome ſucceſsful attempts to improve them, 
have, however, lately been made, and it was the 
experiments which led to thoſe improvements, 
that firſt induced me to turn my attention to this 
uſeful article of kitchen furniture. 

| Before 
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Before I proceed any farther in my account of 
theſe ſhallow pans, and of the improvements of 
which they have been found to be capable, it may 
perhaps be proper to give an account of the man- 

ner in which they are conſtructed, and of the price 
at which they are ſold. 

All thoſe which are uſed in Bavaria come from 
the Tyrol, or from Styria, where there are con- 
ſiderable manufactories of them; and they are 
ſold at Munich, by wholeſale, at 22 creutzers 
(about 7 4d. ſterling) the pound, Bavarian weigbt, 

which is at the rate of 6 d. eng per Ib. avoir- 
dupois weight. 

One of theſe pans of large dimenſions, namely, 
18 inches in diameter above, or at its brim, 15 
inches in diameter below, and 4 inches deep, 
bought at an ironmonger's ſhop at Munich, coſt 
me three ſhillings ſterling. Lis 
In manufacturing theſe pans, five of them, one 
placed within the other, are brought under the 

hammer at the ſame time; and, in being ham- 
mered out, and brought to their proper form and 
thickneſs, they are frequently heated red hot. 
When they come from the hammer they are car- 
ried to the lathe, and are turned on the inſide, 
and made clean and bright, and their edges are 
turned and made even. They are then packed up, 
one within the other, or, in neſts (as theſe parcels 
are called) and are ſold by weight. | 

The following figure repreſents one of theſe pans 


inits moſt ſimple ſtate, placed on three ſtones, over 4 
6 | fire 
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fre made with ſmall ſticks of wood, on the _—_ 
in e W air. 
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The pan uſed by the Bavarian ſoldiers, which, 
as juſt obſerved, is placed on a tripod, or trivet, 
of iron, is about 20 inches in diameter above, 16 
inches in diameter below, and 42 inches deep. 

As a great part of the heat generated in the 
combuſtion of the fuel that is bann under this pan 
eſcaped by its ſides, to prevent, in ſome meaſure, 
this loſs, I incloſed the pan in a circular hoop, or 
cylinder, of ſheet-iron. The diameter of this 
hoop was juſt equal to the diameter of the pan, 
above, or at its brim, and its height or width, was. 
hx inches, and the upper part of it was faſtened 
by rivets to the upper part or brim of the pan. 
This alteration, and a double cover fitted to the 
pan, which prevented the heat from being carried 
off by the cold air of the atmoſphere, from the 
broad ſurface of the hot liquid in the pan, pro- 
duced a ſaving of conſiderably more than half the 
fuel, even when this fuel—which was dry pine 
wood—was burnt on the hearth, or on the ground 

V in 
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in the open air, and no means were uſed for con- 
fining the heat on either fide. But the ſaving was 
ſtill greater when the fire was made 1 in a cloſed 
fire-place. 

For a pan of this Ki of 14 or 15 inches in dia- 
meter at its brim, a very good temporary fire-place 
may be conſtructed ina moment, and almoſt with- 
out either trouble or expence, merely with ſeven 
5 common bricks : Six of them, laid down upon 
the hearth, in pairs, one upon the other, in the 

manner repreſented in the following figure, form 

the fire-place ; and the ſeventh, placed edge -wiſe, 

ſerves as a ſliding door, to cloſe this fire-place in 
front, more or leſs, as ſhall as found beſt. 


, — — 


88 
3 
CO 
— 
—— 


W * 


DDr 5 
at, 
—_— 


— - 
" 
- 1 & \ 
* T 
_ 


ä 
- 


3 


Kitchen Utenſils for the Poor, &e. 323 


This little fire-place, which is better calculated 
for wood, or for turf, than for coals, is repreſented 
filled with fire-wood ready to be kindled, and a 
dotted circular line ſnews where the bottom of 


the circular hoop of ſheet · iron (in which the pan is 
ſuſpended) ſhould be ſet down upon the top of the 


three bricks which are uppermoſt. 

If, in conſtructing this fire-place, its walls be 
made higher, by uſing nine bricks, inſtead of fix, 
(laid down flat upon one another, by threes) and 
if a few looſe pebbles, or ſtones of any kind, 


about as large as hen's-eggs, be put into it, under 


the fuel, theſe additions will improve it conſidera- 
bly. The fuel being laid upon theſe pebbles, in- 


ſtead of lying on the hearth, or on the ground, 


the air neceſſary for its combuſtion will the more 
readily get under it; which will cauſe the fire to 
burn brighter, and more heat to be generated, 

Theſe ſmall ſtones will likewiſe ſerve other uſe- 
ful purpoſes. They will grow very hot, and when 
they, are ſo they will increaſe the violence of the 
combuſtion, and the intenſity of the heat; and 
even after the fuel is all conſumed, they will ſtill 
be of uſe, by giving off gradually to the pan, the 
heat which they will have imbibed. 

Savages, who have few implements of cookery, 
make great uſe of heated ſtones in preparing their 
food; and civilized nations would do wiſely to 


avall themſelves, oftener than they do, of their in- 
genious contrivances. 


* 2 I have 
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I have already mentioned, that a conſiderable 


ſaving of fuel was made in conſequence of furniſh- 


ing the broad and ſhallow boilers of the Bavarian 
ſoldiers with double covers; but for boilers of this 
kind, that are deſtined for poor families, I would 
recommend wooden or earthen diſhes, turned up- 
ſide down, inſtead of theſe double covers; which 


diſhes may alſo be uſed for ſerving up the victuas 


after it is cooked. By this contrivance an article 
neceſſary in houſe-keeping will be made to ſerve 
two purpoſes ; and befides this advantage, as a 
deep bowl, or platter, turned upfide down, over 
the ſhallow boiler, will leave a confiderable ſpace 
above the level of the boiler, which, as ſteam is 
lighter than air, will always be filled with hot 
ſteam, when the water in the ſhallow pan is boiling, 
notwithſtanding that the joinings of this inverted 
diſh with the rim of the pan will not be ſteam- 
tight, a piece of meat much larger than could be 
covered by the water in this ſhallow pan might be 
cooked in it, or potatoes or greens, placed above 
the ſurface of the water in the Jum” might be 
cooked in ſteam. | 

The following figure, which repreſents a vertical 
ſection of one of theſe ſhallow iron boilers, 14 


Inches in diameter above, ſurrounded by a cylindri- 


cal hoop of ſheet iron, for confining the heat, and 
covered by an inverted earthen diſh, will give a 
clear idea of the propoſed arrangement. 


Fig. 
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The fire- din repreſented in this figure, is that 
ſhewn in the preceding figure (76) and is con- 
ſtruct ed of fix looſe bricks. The brick which occa- 
ſionally ſerves to cloſe the opening into the fire- 
place in front, is not ſhewn. 

A ſhallow diſh 1s repreſented 6 dotted lines) 
ſtanding on a ſmall tripod above the ſurface of the 
water in the boiler, and filled with potatoes, which 
are ſuppoſed to be boiled in ſteam, 

The earthen diſh, which covers the boiler, is re- 
preſented with a ſmall projection, like the foot 
which is frequently given to earthen diſhes : This 
projection ſerves inſtead of a handle, when the 
diſh is placed upon, or removed from the boiler. 

This I believe to be the cheapeſt contrivance that 
can be uſed for cooking victuals for a poor family, 
eſpecially when the durability of the utenſil is 
taken into the account, and alſo the ſmall quan- 
| tity of fuel that is required to heat it. The fol- 
lowing contrivance will howeyer be found more 
convenient, and not much more expenſive : 
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Deſcription of a very uſeful portable Kitchen Boiler, 
of caſt-iron, ſuitable for a ſmall family. 


The form of this boiler is ſuch that it may eaſily 
be caſt, and conſequently it may be afforded at a 
low price; and it is equally well calculated to be 
uſed with one of the {ſmall temporary fire-places 
juſt deſcribed, conſtructed with fix, or with nine 
looſe bricks, or to be heated over one of the ſmall 
Portable kitchen furnaces, of which an account has 
been given in Chap. XI. It may be made of any 


dimenſions, but the ſize I would recommend for a 


ſmall poor family is that indicated by the following 
figure, which is drawn to a ſcale of four inches to 


the inch. 
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This boller is 10 2 inches in diameter above, on 
the inſide of the n rim; 9 : inches in diameter 
below, and 8 5 deep, meaſured from the top of the 
inſide of the ſteam rim; conſequently it will hold 
about 3 gallons. Its greateſt diameter at its brim 
is 13 : inches, and total to the top of its 
ſteam rim is 9 à inches. 

The hollow cylinder of ſheet- iron in which this 

boiler 1s ſuſpended, and which confines the heat 
by defending its ſides from the cold air of the at- 
moſphere, is 8 2 z inches high, and juſt 11 inches 
in diameter. 

When this boiler is uſed 6 preparing only one 
diſh of victuals, or for cooking ſeveral things that 
may, wiihout inconvenience, be all boiled toge- 
ther in the ſame water, it may be covered with 
the cover repreſented in the following figure. 


Fig. 79. 
. OL 2 


D 


This cover is compoſed of one piece of caſt- 
iron, covered above with a flat circular piece of 
wood, which ſerves for confining the heat. The 
wood is faſtened to the iron by means of a ſtrong 
wood ſcrew, with a flat ſquare head, which paſſes 
through a hole in the centre of the piece of caſt- 
Ton. | 
A: Z4 The 
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The handle of this cover muſt project on one 
ſide, and muſt be faſtened to the metal and not 
to the wood. A piece of it is ſeen, (at a,) in the 
figure. It may either be caſt with the cover, or jt 
may be of wrought iron, and faſtened | to it by 
rivets. 

The figure, which is a vertical ſection of the 
cover, ſhews the form of it diſtinctly, and it will 
be perceived that the piece of caſt-iron is of a 
ſhape which renders it eaſy to be moulded and 
caſt. The two ſmall projections on the right and 
left of the hole in the center of the cover are ſec- 
tions of a circular projection, about rs of an inch 
in height, which, as will be ſeen preſently, is de- 
ſigned to ſerve a particular purpoſe, In the ci- | 
cumference of this horizontal projecting ring there 
are three equi-diſtant projecting blunt points, each 
about e of an inch high above the level of the 
upper flat ſurface of the cover, or about s of an 
inch higher than the ring from the upper part of 
which they project. Theſe three points ſerve for 
ſupporting a ſhallow diſh, .in which vegetables or 
any other kind of victuals is put in order to its 
being cooked in ſteam, 


Of the manner of uſing this fimple apparatus for cob 
0, ing with Steam, 


This may eaſily be done in the following manner: 
The flat circular piece of wood belonging to the 
cover of this boiler, being removed, and the 


5 (calt- 
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(caſt-iron) cover being put down upon the boiler, 
a ſhallow diſh, about 2 inches leſs in diameter than 
the cover, at its brim, or upper projecting rim, 
containing the victuals to be cooked in ſteam, is 
to be ſet down upon the cover, juſt in the centre 
of it, and an inverted earthen pot, or any other 
veſſel of a form and ſize proper for that uſe, being 
put over it, the ſteam from the boiler paſſing up 
through the hole in the centre of the cover, will 
find its way under the ſhallow diſh, and pafling 


upwards by the ſides of this diſh, will enter the in- 
verted earthen-pot, and, expelling the air, will take 


its place, and the victuals in the diſn will be ſur- 
rounded on every ſide by hot ſteam. 
Inſtead of an earthen- pot, an inverted glaſs- bell 


may be uſed for covering the victuals in the ſhal- 
low diſh, which will not only render the experi- 


ment more ſtriking, and more amuſing, but will 


alſo, in ſome reſpects, be more convenient; for 


as the proceſs that is going on may be ſeen diſ- 
tinctly through the glaſs, a judgment may, in 
many cafes, be formed, from the appearance of 
the victuals, when they are ſufficiently done, 
without removing this vel by which the ſteam 
1s confined, 

I would not, however, N glaſs veſſels 


for common uſe, as they would be too expenſive | 


tor poor families, and too liable to be broken. For 
them, a pot, of the commoneſt earthen-ware, or a 
ſmall wooden- tub, would be much more proper. 


But 
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| find amuſement in experiments of this kind, the 


ſteam with theſe ſmall portable kitchen boilers, 
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| of an earthen bowl, which, being inverted, may 


| be uſed occaſionally as a cover for the ſteam-dilb 
| repreſented above, or as a cover for the boiler: 
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But for thoſe who can afford the expence, and why 


glaſs- bell will be preferable to an opaque veſſel. 
The manner in which this ſimple apparatus for 
cooking with ſteam 1s to be arranged, will be fo eafily 
underſtood from what has been ſaid, that a figure 
can hardly be neceſſary to form a clear and ſatis- 
factory idea of it. I ſhall therefore now proceed 
to a deſcription of another method of cooking with 


The following figure, which is drawn to a ſcale 
of four inches to the inch, repreſents a vertical 
ſection of a ſteam-diſh of earthenware, proper to be 
uſed with the boiler repreſented by the figure 78: 
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The following figure repreſents a vertical ſection 


Fig, 
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When this diſh is not in uſe as a cover for the 
leam-diſh or the boiler, it may be made uſe of 
for other purpoſes. It may, for inſtance, ſerve for 
bringing the ſoup, or any other kind of food, upon 
the table, or for containing any thing that 1s to be 
put away, In ſhort, it may be employed for any 
purpoſe for which any other earthen bowl of the 
ame form and dimenſions would be uſeful. 

In like manner the ſteam-diſh may be made uſe 
a for many other W beſides cooking with 
leanm. 

This FAY and the bowl which erde as 
i cover to it, may both be made of caſt- iron; but 
ven this is done, they ſhould be tinned on the 
nde, and japanned on the outſide, to give them 
incat and cleanly appearance, and prevent their 
uſing. They may likewiſe be made of pewter ; 
ar by changing their forms a little they may be 
made of tin. The choice of the material to be 


employed in conſtructing them muſt, in each caſe, 


be determined by circumſtances. 
The 
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The inverted bowl whieh covers the fteam-difh 
may be uſed likewiſe for covering the boiler, When 
the fteam-diſh is not in ufe :—or, the coverof the 
boiler which 15 repreſented by the figure 79, may 
be made uſe of, inſtead of the inverted bowl, for 
covering the ſteam-diſh, and the bowl may be 
omitted altogether. One principal reaſon why] 
propoſed this bowl was, to ſhow how, by a little 
contrivance, an article uſeful in houſekeeping 
might, without any inconvenience or impropriety, 
be made to ſerve different purpoſes. FE 

It is the intereſt of fo many perſons to incred 
as much as poſſible the number of articles uſed in 
| houſekeeping, and to render them as expenſiye 2 
poſſible, that I could not help feeling a ſtrong de. 
fire to counteract this tendency in ſome meaſure, 
at leaſt in as far as it affects the comforts and er- 
ioyments of the poor, 

The natural, and the fair object of the exertion 
of the induſtrious part of mankind, being the ac: 
quirement of wealth, heir ingenuity is employed 
andexhaufted in ſupplying the-wants, and gratiſ. 
ing the taſte of the rich and luxurious. 

It is not Heir intereſt to encourage the practice 
of economy, except it be privately, in their own$ 
families, 

Though I ſometimes ſpeak with {ndionations 
fome of thoſe ridiculous forms, under which un- 
meaning and oſtentatious diffipation too often in- 
ſults common decency, and mortally offends eve!) 


principle of good taſte and elegant refinement, la 
very, 
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very, very far, from wiſhing to diminiſh the ex- 
pences of the rich. 

[ well know that the free circulation of the blood 
is not more effentially neceſſary to the health of a 
frong athletic man, than the free and rapid circu- 
lation of money is neceſſary to the proſperity of a 
great manufacturing and commercial country, whole 
power at home and abroad 1s necellanly main- 
tained at a great expence. 

Thoſe who would take the trouble to cheditate 
profoundly on the influence which taxes and 
luxury neceſſarily have, and ever muſt have, in 
promoting that circulation, would, I am confi- 
dent, become more reconciled to the preſent ſtate 
of things, and lets alarmed at the progreſſive in- 
creaſe of public and private expence. 

It is apathy, and a general corruption of taſte(which 
i inſeparably connected with avarice and a corrup- 
tion of morals and not the progreſs of elegant 
refinement, that is a ſymptom of national decline. 

But to return to my ſubjeQ.—The boiler above 
tecommended (fee figure 78) is peculiarly well 
adapted for being uſed with the ſmall portable fur- 
naces deſcribed in the e/eventh chapter of this eſſay; 
and as theſe furnaces will not be expenſive, I would 
ſtrongly recommend them for the uſe of poor 
families, to be uſed with the utenſils I have juſt 
been deſcribing. 

A caſt-iron portable furnace, with one of theſe 
boilers, and one of the cheap tea-kettles deſcribed 
in the laſt chapter, which might all be purchaſed 

| | 1 
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for a ſmall ſum, would be a moſt valuable Acqui- 
ſition to a poor family. It would not only ſaxe 
them a great deal in fuel, and in time employed 
in watching and keeping up the fire 1n cooking 
their victuals, but it would alſo have a powerful 
tendency to. facilitate and expedite the introduc. 
tion of eſſential improvements in their cookery— 
which is an object of much greater importance 
than is generally imagined. 

The boiler in queſtion (repreſented 1 in the figure 
78) is made double, or rather it is ſuſpended in 
an hollow cylinder of ſheet-iron. This holloy 
cylinder is certainly uſeful, as it ſerves to confine 
the heat about the boiler; but as it renders the 
implement more expenſive, and may wear out, or 
be deſtroyed by ruſt, after a certain time, I ſhall 
now ſhew how a boiler, proper to be uſed with one 
of the portable furnaces before recommended, may 
be ſo conſtructed as to anſwer without an hollow 
cylinder. 

The following figure repreſents a vertical ſection 
of ſuch a boiler, of caſt- iron, drawn to a ſcale of 


four inches to the inch: 


Tis: 62. 
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The eſſential difference between this boiler and 
that laſt deſcribed, confiſts in a rim of about + of 
an inch in depth, which deſcends below its bot- 
tom, and forms a kind of foot, on which it ſtands. 


This foot being made of ſuch diameter as to fit the 


ſand- rim of the furnace, into which it enters when 
the boiler is placed over the furnace, the flame and 
imoke of the fire are confined under the bottom of 
the boiler, quite as effectually as if the boiler were 
| luſpended 1 in a cylinder. 


It can hardly be neceſſary that I ſhould obſerve. 


here—what would probably occur to the reader 


without my mentioning it—that ſtew-pans and 


ſauce-pans for regiſter-ſtoves, and for portable fur- 
naces of all kinds, with ſteam-rims, might be con- 
ſtructed on this ſimple principle. 1 
It 
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It is on this principle that the tea-kettles are 

conſtructed that were recommended in the laſt 

| | chapter. 

4 I ſhall finiſh this chapter by a few 00 | 

j reſpecting the means that may be uſed for com- 

| bining the method of cooking here recommended 

7 for poor families, with the warming of their hahi- 

| | dt., ations in cold weather. This can moſt readily be 

| done by uſing an inverted, tall, hollow, cylindri- 
cal veſſel, of tin, thin ſheet- iron, or ſheet- copper, 
as a cover to the boiler (or to the ſteam-diſh, when 
that 1s ufed). | 

Fhis will change the whole apparatus into a 
fteam-ſtove, which, as I have elſewhere ſhewn, is 
ane of the beſt kinds of ſtoves that can 1 be uſed 
for warming a room. 

Whenever this is done, care "mult be taken to 
ſtop up the chimney fire-place with a chimney- 
board, otherwiſe all the air warmed by the ſtove, 
and rendered lighter than the external air, will find 
its way up the chimney, and eſcape out of the room. 
A ſmall opening muſt, however, be left for the 
tube which carries off the ſmoke from the portable 
furnace into the chimney. 

But whenever it is intended that a portable kit- 

chen furnace ſhould be uſed occaſionally for warm- 
ing a room by means of ſteam, it will be very ad- 
viſeable to conſtruct the furnace with an opening 
on one {ide of it, for the purpoſe of introducing the 
fuel, without removing the boiler. 

But even ſhould no uſe whatever be made of this 


cooking apparatus i in warming the room, the = 
i 0 
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of it will nevertheleſs be found to be very econo- 
mical. The quantity of fuel conſumed in prepar- 
ing food will be greatly diminiſhed ; and as a fire 
may at any time be hghted in one of theſe portable 
furnaces, almoſt in an inſtant, there will be no 


keeping up a fire on the hearth in warm weather, 
which is but too often done in this country, even 
in places where fuel is neither cheap nor plenty. 
And even in winter, when a fire in the grate is ne- 
ceſſary to render the room warm and comfortable, 
it will ſtill be good economy to light a ſmall ſeparate 
fire in a portable furnace, or other cloſed fire-place, 
for the purpoſe of cooking; for nothing is ſo ill- 
judged as moſt of thoſe attempts that are ſo fre- 
quently made by ignorant projectors 10 force the 
ſome fire to perform different ſervices at the ſame time. 

The heat generated in the combuſtion of fuel is 
a given quantity, and the more directly it is applied 
to the object on which it is employed, ſo much the 
better, for the leſs of it will eſcape, or be loſt on 

the way ; and what is taken away on one fide for 
particular purpoſe, can produce no effect what- 
erer on the other here it is not. 


- 


Vo 1 14 CHAP. 


longer any neceſſity, nor any excuſe, for conſtantly 


CPs Fa the) _ e . rr » - — 
e e eee TIN 5 - ä —— oye wo — — IS 
ee 5 5 £ : 


* —— _ 
by » T 44.443, Eh. 
15 7 2 3 Þ-7 : g : 
— $a ma" 1 I 1 > S » * . 
2 J a4 + Dol Co 7. * . Ds 4% 0 e Gro why p vs — Tp" +. 
l Y 2 * yy * 5 ww TI „ — *. — ; 8 N e 
9 „ 5 N N . en. r + — £ A . . 


WW 


9 ee PRISON w # ni, 
NY — ng = Wer yo "s 


—— ———— 


3 


to ed 
ns 24 COT — 
KM 2 : 


I 14 > ( 3 * [2 Le rat A * x» 
4 yarn TY wi . 5 3 * Wy ng * — * "Pp be * 
2 a J a 4 5 C 4 . C —. DT». * 1 ; 
* SIR , 4% radon ty wh . 95 — 4 * — * | * 35 NS 25 * rr 2 . 8 

5 * Baa > ©. w — ——— 2 . A n en 1 USD TX 4 "Fa, 2 7 2 F * Ro ge Fs 9 3% 3 __ nada Te... S 
3 7 1 . "RE — ee 33 © ons. — . S IA #7) 
* bs. - 1 — . 3 * 7 S 3 I * d 5 

* * 3 » 4 * 
* N 


— ” . y q . : d N a — 9 — 2 9 o y by og. 7 5 I 2 
RRR RN ON EE +. 46 AE IN O34 2 8 * 8 2 9 * . 
* *. 0 4 © by 1 ” - 8 - * _ 2 . PN Dy 2 - 8 3 77 
n SHS AI * ” * r r 2 8 8 Ja 1 = 9 
34 © a "2 * n r _ r ES NG — 9 NN r an N 


> 
—_ +. a6. * 


. — 8 
3 


. 23 


— 
— 


ALICE 
3 


— — 


F 


3 
„ 
— — — > 2 * 


n 2 
gs — r 
rr 


Wy 

4 
15 
7 


on 1 
3 ds 
m_ 
* 
3 
T4 
- 'n. 
DES 
* : } 
» 2:37 
1 
ks | 4 
.. 
. 
* EX 
: a 
v7 * 2 
14 
os 
Denn 
N 
1 
n My 
-» 8&1] 
„ 


333 Of Kitchen Fire- places, and Utenſils. 


CHAP. XIV. 


Miſcellancous obſervations reſpecting Culinary Utenji 
of various kinds, Sc. — Of cheap Boilers of Tin, 
and of Caſt- iron, ſuitable to be uſed with Portable 

Furnaces, Of earthen Boilers and Stew-pans 
proper for the ſame uſ2.—Of LARGE PORTABLE 
KITCHEN FuRNaces, with fire-place doors.— | 
Deſcription of a very cheap SQUARE BOIITR of 
fheet-iron, ſuitable for a PII Kircurtx,—(f 

' PorTaBLEBOILERS and F:re-places that would be | 
very uſeful for preparing food for the poor in times if 
ſcarcity. Of the ECONOMY of HOUSE-ROOM i 

4 the arrangement of a Kitchen for a large family— 

= | A ſhort account of the CorTAGe GRATE, and of 

a ſmall GRIDIRON GRATE for open chimney 

fire-ptaces.—A deſcription of a DouzLE Doo for 

cloſed fire-places. 


LTHOUGH my Effays are profeſſedly experi- 

A mental, and I ſeldom or never preſume to 
. trouble the Public with mere ſpeculations, or to 
recommend any mechanical contrivance till I have 
been convinced of its utility % actual experiment, 
yet my inquiries have been ſo numerous, and 0 
varied, that I am frequently apprehenſive of em- 
barraſſing my reader, and perhaps tiring and diſguſt· 
ing him by too great a variety of detail. To ayoid 
that evil (which would be fatal to all my hopes 
I ſhall, in this chapter, paſs as rapidly as poſſibl 


over a great number of different objects, many 0 
* which 


Cheap Dildos and Stew-pans. 339 


which will, no. doubt, be conſidered as curious 


and important. And to relieve the attention of 
the reader, and alſo to make it eaſy for him to paſs 
over what he may have no curioſity to examine, I 
ſhall divide my ſubje& as much as poſſible, and 
ſhall treat each diſtinct mn of it under a ſepa- 
rate head of inquiry: 

I ſhall likewiſe make a liberal uſe of figures, 
for by means of them it is often poſſible to convey 
more ſatisfactory information at a ſingle glance, 
than could be obtained by reading many ſentences. 
Whenever I ſet down to write, I feel my mind 
deeply impreſſed with a ſenſe of the reſpe& which 
[ owe, as an individual, to the: Public, to whom 


I preſume to addreſs myſelf; and often conſider 


how blameable it would be in me, eſpecially when 
| am endeavouring to recommend - economy, to 
tnfle with the time of thouſands. | 

Too much pains cannot be taken by thoſe who 
write books, to render their ideas clear, and their 
language conciſe, and eaſy to be underſtood. 

Hours ſpent by an author in ſaving minutes, or 
even ſeconds, to his readers, is time well employed. 
But I muſt haſten to get forward. 


Of the conſtruction 2 lads 74 and Stew-pans, of 


tin or caſt-iron, proper to be uſed with ſmall Portable 


F urnaces. 


Theſe utenſils, when they are made of tin, may 
be conſtructed on the ſame principles as the tea- 
kettles deſcribed in the laſt chapter; that is to ſay, 
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349 Of Kitchen Fire- places, and Litenſils. 
their bottoms being raiſed up about half an inch 
above the level of the lower part of their conical 
or cylindrical fides; and being moveover made of 
a proper diameter to fit the ſand-rim of the furnace, 
they may be uſed without being made double— 
when they are of caſt-iron, they may be made of 
the ſame form below as the boiler repreſented by f 
the figure 82, and particularly Geferibed In the 


laſt chapter. 


Of earthen Boilers and Stew-paus 8 to be uſed 
_ with Portable Furnaces. | 


Although the th ſtew-pan repreſented by 
the figure 74 (fee chapter XII.) is of a good form, 
yet thoſe repreſented by the two following figures 
have likewiſe their peculiar merit. They are of 
forms which render them well adapted for being 
ſuſpended in hollow cylinders of ſheet-iron, and 
for their being defended by thoſe ,cylinders from 
being broken by accidental falls and blows. From 
a bare view of them the reader will be able to ap- 
preciate their relative merit ; and alſo to diſcover 
the particular objects had in view in the coniriv- 
ance of them. The ſecond (figure 84.) has a 
 ſteam-rim, and conſequently may be uſed for cook- 
ing with ſteam by means * a Meant diſh. 


—_ 4. 


It would, no doubt, be very poſſible to con- 


ſtrut earthen boilers and ſtew-pans of ſuch forms 


as to render them capable of being uſed with por- 


table furnaces without being ſuſpended in hollow 
cylinders. An earthen ſtew-pan or ſauce-pan, of 


the form repreſented by the following figure, would 
probably anſwer for that purpoſe: 
8 aA3 Hg. 
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Of large Portable Kitchen Furnaces, with Fire-place 
a 


The following figure repreſents a vertical ſection 
(drawn to a ſcale of 6 inches to the inch) of a por- 
table furnace of this kind, conſtructed of ſheet- 


Furnaces 
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Furnaces of this kind might, I am confident, 
be made very uſeful in many caſes. Wood, coals, 
charcoal, or turf, might, indifferently, be uſed 
with them ; and no contrivance 1s better calculated 
for promoting both the economy of fuel, and that 


of houſe-room. 


Portable furnaces, on this principle, might 


eaſily be made of caſt-iron, which would be both 
cheap and durable; or, they might be conſtructed 
partly of caſt-iron, and partly of ſheet- iron, in the 
manner recommended 1n the eleventh chapter, in 
refpe&t to portable furnaces without fire-place 
doors. | | 

The door halts to this fire-place is not re- 
preſented in the foregoing figure. It may be an 
| hollow cylindrical ſtopper made of ſheet- iron. 


Deſcription of a very cheap ſquare Wr of ſheet-iron, 
ſuitable for a public Kitchen, 


As ſome of the moſt wholeſome and nouriſhing, 
as well as moſt palatable kinds of food that can be 
prepared, are rich and ſavoury ſoups and broths ; 


and as many of theſe can be afforded at a very low 


price, eſpecially when they are made in large quan- 


tities, there is no doubt but the uſe of them will 


become more general, and that they will in time 
conſtitute an eſſential, if not the principal part of 
the victuals furniſhed to the poor, in every country, 
from public kitchens; and alſo to thoſe who are 
* in hoſpitals, or confined in priſons. And, 


AA4 2 


N 4 q 
6] tt *” Re upp As 328 Sac 0 EIA . Py « 
* 52 —ů 1 2 — owe. ey — ä —U—— — DN 
* n 0 £ 4 . — 
* 5 _— p n n - 


* ned F Pe r | 
* » Wr LL FIR. „r 
— - — —_ - * . 1 
r pot# me ,  of  WES ; — % - 
. h * 8 SN * r * * » * > . q * ©, p wy 
* A+ r 3.5” 206; 7 7 8 8 1 fo Sw I, r 4 'F- I Fane TS C. at * N 4 . , 
FC DIES 8 ß Sn PPC, ß if EAA OI Pn en 
* * 3 oe — & * * 8 rm "> 2 2 oY r n e * n My N =P = 7 24 * Wo” = 
* F 1 + © >. 


1 
— 


344 Of Kitchen” Fire- places, and Utenſils. 


as the rich flavour, and nutritious quality—or 


in other words, the goadneſs of any ſoup, depends 
very much on te manner of cooking it ;—that is to 
ſay, on its being boiled, or rather /mmered for a 
long time, over a very ſlow fire, the form of the 
boiler, and the form of the fire-place, are both 
objects of great importance. 

The ſimplicity and cheapneſs of the machinery, 
and the facility of procuring it in all places, and 
getting it fitted up, are alſo objects to which much 
attention ought to be paid. Refined improve- 
ments, which require great accuracy in the execu- 
tion, and much care in the management of them, 
muſt not be attempted, 

The boiler I would propoſe for the uſe of public 
kitchens, is fimilar in all reſpects to that which has 
been adopted at Hamburgh, after a model ſent 
from Munich; for although there is nothing about 
this boiler that indicates the diſplay of much in- 
genuity in its contrivance, yet it has been found 
to anſwer very well as often as it has been tried; 
and its great ſimplicity renders it peculiarly well 
adapted for the uſe for which it is recommended. 

A perfect idea of this boiler may be formed from 
the following figure, where it is repreſented without 
the wooden curb to which it is fixed when it is ſet 
in brick-work : 


Fig, 


nn a public Kitchen. 345 


This boiler is 24 inches wide, 36 inches long, 
and 15 inches deep, conſequently, when it 1s filled 
to within 3 inches of its brim, or when the liquor 
in it ſtands at the depth of 12 inches, it contains 
10364 cubic inches, which make above 365 beer 
gallons. 

It ſhould be conſtrued of ſheet-iron tinned on 
the inſide; and when it is not in uſe, care ſhould 
be taken to wipe it out very dry, with a dry cloth, 
to prevent its being injured by ruſt; and as often 
as it is put away for any conſiderable time, it ſhould 
be ſmeared over with freſh butter, or any other 
kind of animal fat, unmixed with falt. 

The ſheet-iron will be ſufficiently thick and 
ſtrong if the boiler when finiſhed weigh 40 pounds; 
and as the beft ſheet-iron coſts no more than 
about 3 2 d. per lb. the manufacturer ought not 
to charge more than 6 d. per Ib. for the boiler when 
finiſhed, which, if it weigh 40 lb. will amount 
to 205, 

To ſtrengthen the boiler at the wine it muſt be 


faſtened to a curb of wood, which may be a frame 
| of 
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346 Of Kitchen Fire- places, and Utenfils: 
of board 1 4 or 1+ inch thick, 5 inches wide, and 
Juſt large enough to allow the boiler to pals into it, 


and be ſuſpended by its projecting brim. This 


| brim, which may be made about an inch wide, 


mult be faſtened down upon the wooden curb with 
tinned nails, or with {mall wood ſcrews. 

This curb will be 3 feet 10 inches long, and 2 
feet 10 inches wide; and as the ſtuff uſed is; 
inches wide, it will meaſure very nearly 2 feet, 
ſuperficial meaſure, which, at 6 d. the foot (which 
would be a fair price in London for the work when 


done) would amount to 15s. 42 . 


The boiler muſt be furniſhed with a cover, which 
may be made of wood, and ſhould conſiſt of three 


diſtinct pieces, framed and pannelled, and united 


by two pair of hinges, as they are repreſented in 


the following figure. 

This cover will meaſure about 7 perfil feet, 
and, at 7d. the foot, will coſt 4s. 1d. The hinges 
may coft about 4d. the pair, conſequently the co- 
yer will coſt, all together, about 45. 9d. 
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wooden curb, and with its cover in its place. 
The firſt diviſion of the cover (which is 12 inches 
wide) is Jaid back on the ſecond (which is 14 inches 


to put any thing into it, or to take any thing out 


the boiler 1s to be waſhed out and cleaned, the 
opening into it 1s made larger, by throwing back 


one upon the other, and leaning them againſt the 
ſteam tube, which ſtands upon the third diviſion 
of the cover, which diviſion is firmly fixed down 
upon the curb of the boiler by means of wood 


ſcrews. . 

The ſteam tube (which ſhould be of ſufficient 
length to carry the ſteam from the boiler out of 
the room into the open air, or into a neighbouring 
chimney) may be made of four ſlips of 4 inch thick 
deal boards, faſtened together (by being grooved 
into each other, and nailed together) in ſuch a 


luring about 1 f inches wide in the clear. 


bottom only, but its ſides and ends ſhould be bricked 
up, in order more effectually to confine the heat. 
The maſs of brick-work ſhould be juſt 3 feet 8 
inches long, and 2 feet 8 inches wide, in order that 
the curb of the boiler may cover it above, and 
project beyond it, horizontally, on every ſide, 
about half an inch. The bars of the fire-place on 
which 
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This figure repreſents the boiler fixed in its 
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wide) whenever it is neceſſary to open the boiler 


of it, or merely to ſtir about its contents. When 


the firſt and. ſecond diviſions of its cover, folded 


manner as to form an hollow ſquare trunk, mea- 
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In ſetting this boiler in brick- work, the flame and 
ſmoke from the fire ſhould be made to act on its 
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which the fuel burns, ſhould be fituated 12 or 14 
inches below the bottom of the boiler, in order 
that the boiler may not be injured when the fire 
happens, by accident, or by — to 
be made too intenſe. 

Tt is not neceflary that I ſhould mention here 
any of the precautions which are to be obſerved 
in ſetting boilers of this kind in brick-work ; for 
that ſubject has already been ſo amply treated in 
various parts of theſe Eflays, that, to add any 
thing to what has already been ſaid upon it, could 
be little better than an unneceſſary and tireſome 
repetition. | 

This boiler word be ſufficiently large for cook- 
ing for about 300 perſons. If it were neceſſary to 
feed a much greater number from the ſame kitchen, 
I would rather recommend the fitting up of two 
or more boilers of this ſize, than conſtructing one 
large boiler to ſupply the place of a greater num- 
ber of others of a moderate ſize ; for I have found 
by much experience, that very large boilers are far 
from being either economical or convenient. 
Large boilers of ſheet-iron, and eſpecially ſuch 
as are not kept in conſtant uſe, are always very ex- 
penſive, on account of their being ſo liable to be 
ropes by ruſt. 


uſeful for preparing Food for the Poor in times of 
Scarcity. 9 | 


There is always much trouble and inconvenience, | 
* | and 
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and frequently. much danger in collecting together 
great numbers of idle people; and theſe aſſemblies 


are never ſo likely to produce miſchievous effects 


ain times of public calamity, when it is peculi- 
arly difficult to preſerve order and ſubordination 
among the lower and moſt needy claſſes of ſociety. 

[ have often trembled at ſeeing the immenſe 
crowds of poor people, without occupation, who 
were ſometimes collected together at the doors of 
the great public kitchens in London during the 
ſcarcity of the year 1800. 

Two or three hundred people may, without any 
conſiderable inconvenience, be ſupplied with food 
from the ſame kitchen; but when public kitchens 
are not connected with aſylums, or houſes or 
ſchools of induſtry, where the poor aſſemble to 
work during the day; and when there is no other 
object in view, but merely to enable the poor to 
purchaſe good and wholeſome food at the loweſt 
prices poſſible, without any interference at all with 
their domeſtic employments or concerns, it ap- 
pears to me that it would always be beſt to ſelect 
from amongſt the poor a certain number of honeſt 
and intelligent perſons, and encourage them to 
prepare and ſell to their poor neighbours, under 
proper regulation and inſpection - ſuch kinds of 
food, and at ſuch prices, as ſhould be preſcribed 
by thoſe who have the charge of providing ſor the 
relief of the poor | 

A plan of this ſort hight be executed at any 
time on the preſſure of the moment, without the 

ſmalleſt 
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ſmalleſt delay, and almoſt without either trou- 
ble or expence, if each pariſh, or community, were 
to provide and keep ready in ſtore, a certain num- 
ber of portable kitchen furnaces, with boilers be- 
longing to them, to be lent out occaſionally to 
thoſe who ſhould be willing to undertake to cook 
and ſell victuals to the poor on the terms that 
ſhould be propoſed. | | 
If theſe boilers were made to hold ſom: 3 to 10 
gallons, they would ſerve for preparing food for 
60 or 70 perſons ; and as they would require very 
little fuel, and ſo little attendance, that a woman 
who ſhould undertake the management of one of 
them, might perform that ſervice with great eaſe, 
by devoting to it each day the labour of half an 
hour, and giving to it occaſionally a 4 moments 
her common domeſtic employments; this metbod 
of preparing food would be very economical per- 
haps more ſo than any other ;—and, with proper 
inſpection, it would be little liable to abuſe. 

How very uſeful would theſe portable boilers and 
furnaces be for providing a warm and cheap dinner 
for children who frequent {chools of induſtry? 

No furnace could, in my opinion, be better con- 
trived for this uſe than that repreſented in the 
figure 86, and the boiler might be made either of 
ſheet - iron tinned, or of copper tinned, or of caſt- 

iron. It cannot be neceſſary that I ſhould give any 
particular directions reſpecting its form ;—and its 
dimenſions may eaſily be computed from its capa- 


city, when that is determined on. 5 
A portable 


Economy of Houſe-room in a Kitchen. p 51 
9; portable cooking apparatus of this kind, 


N is deſigned as a model for imitation, may be 
ſeen in the ane, of the Royal Inſtitution. 


071 the economy of Houſe-room in the arrangement of a 
Kitchen for a large Family. 


There is nothing which marks the progreſs of c1- 
vil ſociety more ſtrongly than the uſe that is made 


of houſe- room; and nothing would tend more to 


prevent the too rapid progreſs of deſtructive luxury 
among the induſtrious claſſes, than a taſte for 
neatneſs and true elegance in all the inferior details 
of domeſtic arrangement. The pleaſing occupa- 
tion which thoſe objects of rational purſuit afford 
to the mind, fills up leiſure time in a manner that 
both uſeful and ſatisfactory, and prevents ennut, 
and all its fatal conſequences. 


The Poor cook their victuals in the rooms in 


which they dwell ; but thofe who can afford the 
expence—and many indeed who canno 
a room for the purpoſe of cooking, and call it a 
kitchen, Tam far from defiring to alter this order 
of things, for I think it perfectly proper. What 
I with is, that each claſs of ſociety may be made 
as comfortable as poſſible, and that all their do- 
meſtic arrangements may be neat and elegant, and 
at the ſame time economical. 

Talways fancy that teaching induſtrious people 
economy, and giving them a taſte fpr the improve- 
ment of all thoſe uſeful contrivances; and rational 
cnjoyments, that are within their reach, is ſome- 
thing 
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3 5 2 Of Kitchen Fire-Places, and Utenſils. 
thing like ſhewing them how—without either toil 


or trouble and with a good conſcience—they may 


obtain all thoſe advantages which riches commang, 
together with many other very ſweet enjoyments 
which money cannot buy. And whoſe heart is ſo 
cold as not to glow with ardent zeal at a proſpe& 
ſo well calculated to awaken all the moſt generous 


feelings of humanity ? 


But to return from this digreſſion here are 
various methods that may be uſed for economizing 
houſe-room, in making the neceſſary arrangements 
for cooking. If the family be ſmall, the uſe of 
portable furnaces and botlers will be found to be 


very advantageous. 


For a large family I would W what I. 


ſhall call a concealed kitchen : There are two very 
complete kitchens of this kind, which have been 


fitted up, under my direCtion, at the Royal Inftitu- 
tion ;—the one, which is ſmall, —is in the houſe- 


keeper's room ; the other is in the great kitchen, 
Theſe were both made as models for imitation, 
and may be examined by any Pe who wiſhes 
to ſee them. 

There are alſo two kitchens of this kind in my 
houſe at Brompton, in two adjoining rooms; which 


have been fitted up principally with a view to 
ſhewing that all the different proceſſes of cookery 
may be carried on in a room, which, on entering 


it, nobody would ſuſpect to be a kitchen. The 
ſolving figure is the ground plan of one of 


them : 
Ang. 


- ty . — —— „ PI = - 


2 is the opening of the fire-place, which is 
brought forward into the room about 142 inches. 
This was done in order to give more room for - the 
family boiler, which is ſituated at 6, and the roaſter, 
| nhich is placed on the other fide of the open 
chimney fire-place at c. „ 
The two broad ſpaces on the two ſides of the 
waſter, by which the ſmoke from the fire below it 
nſes up round it; and another at the farther end 
of it, by which the ſmoke deſcends, are diſtin- 
guiſned by dark ſhades, as are alſo the two ſquare 
anals by which the ſmoke from the roaſter, and 
that from the botler, rifes up into the chimney. 
The top of the grate is feen which belongs to 
the open chimney fire-place ; it is repreſented by 
torizontal lines. It is what I have called a cortage 
Fate, and what is fold in the ſhops under that 
ame. The retail price of this grate, with its 
eder and trivet, is ten ſhillings and fix pence. The 
Gon Company entered into an engagement with 
| vo. III. | 5 | me 


/ Kitchen Fire. places, and Ciegſiln. 
me to furniſh them by whaleſale to the trade, de- 
| livered in London, at ſeven fillings and fix pence. & 
front view of this grate may be ſeen in the next 
figure. As this figure (89) is deſigned merely for 
ſhewing to ßere the different parts of the apparatus 
are to be placed, and not h they are to be fitted 
up, none of the details of the ſetting of the roaſter 
or boiler were in this place attempted to be ex- 
preſſed with accuracy. Information reſpecting 
thoſe particulars muſt be collected from other parts 
of the work. 
I᷑ be grate repreſented in this figure 3 is calculated | 
for boiling a pot, or a tea-kettle, and for heating 
flat-irons for ironing, Its bottom is ſo contrived Ml 
as to be eaſily taken away, and replaced. By re- 
moving it at night, or whenever a fire is no longer 
wanted, the coals in the grate fall down on the 
hearth, and the fire immediately goes out. This 
contrivance not only faves much fuel, which other: 
wiſe would be conſumed to waſte, but it is alſo very 
convenient on another account: As all the coals 
and aſhes fall out of the grate when its bottom i 
removed, on replacing it again the grate is empty, 
and ready for a new fire to be kindled in it. 

The top of this grate, which is a flat plate of 
caſt-iron, has one large hole in it for allowing the 
ſmoke to paſs upwards, and another, behind it, 
which is much ſmaller, through which it is forced 
to deſcend into what has been called a diving file 
whenever the boiler belonging to this fire- place 5 


uſed ; which boiler is ſuſpended in an hollow cy- 
5 linder | 


| brick-work : they have made what has been called 
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inder of ſheet-iron, about 11+ inches in diameter, 


reſembling in all reſpects the boilers uſed with the 
regiſter-ſtoves deſcribed in the tenth chapter of 
this eſſay. 

 Lintend, as ſoon as it ſhall be in my power, to pub 
liſh a particular detailed account of this grate, and - 
alſo of ſeveral others, for open chimney fire-places, 
which, at my. recomtnendation, have lately been 


introduced in this country; in the mean time I 


wail myſelf of this opportunity of pointing out 


one fault which has been committed by almoſt all 


thoſe who have undertaken to ſet cottage-grates in 


the diving fue much too deep. It is more than 
probable that the name given to this flue has con- 
tributed not a little to lead them into this error. 
When properly conſtructed it hardly deſerves the 
name of à fue, for it ought not to be above #wo 


in les deep, meaſured from the under ſurface of the 


lat plate of caſt-iron, which forms the top of the 
grate. There are two important advantages that 
teſult from making this opening in the brick work 
for the paſfage of the ſmoke very ſhallow ;—tlie one 
is that in this caſe it may eafily be cleaned out, 
when coals happen to fall into it, by accident, 
When it is left uncovered ;—and the other is, that 
the back wall of the fire- place, againſt which the 
fuel burns, may, in that caſe, be made thick and 


ſtrong, and not fo liable to be deſtroyed by the 
end of the poker in ſtirring the fire, as it is when 


there is an hollow flue juſt behind it, 
B B 2 


Both 


one in the apparatus-room, one in the manager's- 


- inches in width, in front. The width of the back 


— 
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Both theſe are important objects, and for want 
of due attention being paid to them, cottage 
grates have, to my knowledge, often been diſgraced 
and rejected. When they are properly ſet and 
properly managed, they are very uſeful fire- places 
where coal or turf is burnt; and it never was de- 
ſigned that they ſhould be uſed with wood. 

When kitchens are fitted up on the plan here 
recommended, in places where wood is uſed as fuel, 
the open chimney fire- place, which is ſituated be- 
tween the roaſter and the boiler, may be con- 
ſtructed of the form repreſented in the foregoing 
figure, but without any fixed grate; and the wood 
may be burnt on andirons, or on a ſmall moye- 
able gridiron-grate placed on the hearth. 

Theſe gr:d:iron-grates are very ſimple in their con- 
ſtruction, cheap, and durable ; and they make an | 
excellent fire, either with coals or turf, or with 
wood, if it be ſawed or cut into ſhort billets. Five 
of theſe grates may be ſeen at the houſe of the 
Royal Inſtitution ; one in the great lecture- room, 


room, one 1n the clerks room, and one in the 
dining-room. They have hitherto been made of | 
two ſizes only, namely, of 16 inches and of 16 


part of the grate is always made juſt equal to half 
its width in front, and the two ſloping ſides, or ends | 
of the grate; are each juſt equal in width to the 
back. The form and dimenſions of the grate de- 
termines the form and dimenſions of the open 

| I | chimney | 
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chimney fire-place in which it 1s uſed, for the back 


of the fire-place muſt always be made juſt equal in 


width to the back of the grate, and the ſloping of 
the covings muſt be the ſame as the _ of the 
ends of the grate. 

From what has been faid of the proportions of 
the front, back, and ſides of theſe grates, it is evi- 
dent that the covings and backs of their fire-places 
muſt make an angle with each other juſt equal to 
120 degrees. This angle I have been induced to 
prefer to one of 135 degrees, which I formerly re- 
commended for open chimney fire-places : the 
reaſons for this preference will be fully explained in 
another place. To give them here would take 
up too much time, and would moreover be foreign 
tomy preſent ſubject. | 

For the information of the public, and to pre- 
vent, in as far as it is in my power, exorbitant de- 


mands being made for theſe uſeful articles, I would 


juſt obſerve, that the ſmalleſt, or 16 inch gridiron- 
grate, together with all the apparatus belonging 
to it, ought to coſt, by retail, no more than ſever 
fillings. This apparatus conſiſts of a caſt-iron fen- 
der; a trivet for ſupporting a boiler or a tea-kettle 
over the fire; and a ſmall plate of caſt-iron (to be 
faſtened into the back of the chimney) by means of 
which, and a ſmall bolt or nail, the grate is faſtened 
in its place on the hearth. 

The ſecond ſized, or 18 inch eridiros-grate; with 
Al its apparatus (conſiſting of the three articles 


mentioned above) ought to be ſold, by retail, for 


Jeven fillings and fix pence. | 
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The wholeſale price of theſe articles, at the Car, 
ron Company's warehouſe in London (Thames. 
ftreet, near Blackfriar's-bridge) to the trade; and 
to gentlemen who buy them by the dozen to dif. 
tribute them to the poor, is 
For the gridiron-grate, Ne 1. with 

the articles belonging to it 480 luv, 
For that N* 2, with the articles ) four fillings 

belonging to it and fix pence, 

Theſe are the wholeſale and tall prices which 
I fixed with the agent of the Carron Company, at 
their works in Scotland, in the autumn of the year 
1809, when I made a journey there for the pur. 

poſe of eſtabliſhing theſe regulations; and when [ 

made a preſent to the Company of all my patterns 
which I had got made in London, and which had 
been rendered as perfect as poſſible by previous ex- 
periments - namely, by getting caſtings taken from 
them by the beſt London founders, and altering 
them occaſionally, till they were . e tq 
be quite complete. 
I it had been poſſible far: me to have done more 
to prevent impoſitions, I ſhould have done it with 
pleaſure; and I ſhould have felt at the ſame time 
that 1 had done no more than what it was we duty 
to do. 1 

But to return from this long digreſſion _e ſhall | 
now haſten to finiſh my account of the means 
which have been uſed in one of the rooms in my 
houſe (that deſtined for the large kitchen) for con- 


. the roaſter and the family boiler, Th 


Account of a concealed Kitchen, 559 
The following figure is an elevation of that part 


of the ſide of the room whete thelc * are 


concealed: 
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The open chimney fre- place, and the front of 


the grate, are diſtinctly ſhewn in the middle of 
this figure, in the lower part of it. The pannelled 
door, immediately above. the mantle of the chim- 
ney fire-place, which reaches nearly to the ceiling 
of the room, ſerves to ſhut up a ſmall cloſet, with 
narrow ſhelves, which has no connection with culi- 
pary 3ffairs, but is uſed for putting away candie- 
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ſticks, and any other ſmall articles uſed in houſe. 
keeping, which are occaſionally laid by when not 
in actual uſe. The two other pannelled doors by 
the fide of it ſerve, the one (that on the right hand) 
for concealing the roaſter—and the other for con, 
cealing the family boiler. 

The two (ſhorter) pannelled doors, on the right 
and left of the open chimney fire place, and on 
the ſame level with it, ſerye for concealing the 
-fire-place doors, and 1 doors of the cloſed 
fire - places of the roaſter, and of the boiler. 

The ſteam from the hoiler (after paſling through 
the ſteam-diſhes, when they are uſed) is carried 
off by a tin tube into a ſmall canal, which conveys 
it into the chimney 1 in ſuch a manger that no part 
of it comes into the room, The ſteam from the 
roaſter is carried off in like manner by its ſteam · | 
—_— 
If a yoid ſpace, * 2 or 3 inches i in \ depth, 
be left between the outſide of the door of the roaſts 

er, and the inſide of the pannelled door, which 
ſhuts it up and conceals it, and if this pannelled 
door, be lined on the infide with thin ſheet-1ron, 
the proceſs of roaſting may be carried on, with per- 
fect ſafety, with this door ſhut. And if ſimilar 
_ Precautions be uſed to defend the other pann elled 
doors from tne heat, they may alſo be kept ſhut, 

while the proceſſes of ben and roaſting ar are ac- 

tually going on. 
By theſe means it would be poſſible to prepare a 


dinner for a large company in a room where there | 
ſhould 


2 of a concealed Kitchen. 36x 


fhould be no appearance of any cooking going on, 
But I lay no ſtreſs on this particular advantage re- 
ſulting from this arrangement of the culinary ap- 
paratus. The real advantage gained by it is this, 


that the kitchen is left an habitable, and even an 


elegant room, when the buſineſs of cooking is over. 

The kitchen in Heriot's Hoſpital at Edinburgh, 
which was fitted up in the autumn of the year 
1800, is arranged in this manner; with this dif- 
ference however, that all the pannelled doors are 
omitted. The boiler is ſhut up by a door of ſheet- 
iron, japanned ; and the door of the roaſter, and 
the two fire-place doors, and two aſh-pit regiſter 
doors, are expoſed to view. 

As the brick-work is white waſhed, and kept 
clean, and as the doors are all either japanned 
black or kept yery clean, the whole has a neat 
appearance, 

The roaſter and principal boiler in the great kit- 
chen of the houſe of the Royal Inſtitution, are 
put up nearly in the ſame manner as thoſe in 
Heriot's Hoſpital, excepting, that in the former 
there js a hot-cloſet, which is fituated immediately 
aboye the roaſter, whereas there 1s none belonging 
to the latter, | 


In one of the kitchens in my houſe, there is— - 


in the place of the roaſter—a roaſting oven, with 
| common iron oven of the fame dimenſions placed 

directly over it, and heated by the ſame fire. 
The door of my roaſter, and that of my roaſting 
dyen, are made ſingle, of thin ſheet-iron, and they 
are 
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are covered on the outſide with pannels of wogd, 
for confining the heat. Inſtead of doors to their I 
cloſed fire-places, I uſe ſquare ſtoppers, made of 
fre-ſtone, or hard fire-brick, faſtened to flat Pleces 
of ſheet- iron; to which knobs of wood are e fixed, 
which ſerve inſtead of handles. 

Theſe ſtoppers anſwer for confining the heat 
quite as well, and perhaps even better, than double 
doors, and they coſt much leſs. They are fitted 
into ſquare frames of caſt-iron, (nearly fimilar to 
that repreſented 1 in the figure 91) which are firmly 
fixed in the brick work by means of projecting 
flanches, which are caſt with them. The front 
edge of this frame, or door-way, is ground, and 
made perfectly level, and the plate of ſheet · iron 
which forms a part of the ſtopper being made 
quite flat, ſhuts againſt the front edge of this door- | 
way, and cloſes the entrance into the fire· place with | 
the greateſt accuracy. 

The entrance into the aſh- pit is likewiſe cloſed 
by a ſtopper, which is ſo contrived as to ſerve oc- 
caſionally as a regiſter for regulating the . of 
air admitted into the fire-place. 

As this Repi/ter Shopper, for the aſh-pit of | 
ſmall cloſed fire-place, is very ſimple in its con- 
ſtruction, and as I have found it to anſwer very 
well the purpoſe for which it was contrived, I ſhall | 
preſent the reader with the following ſketch of it; 
which will, I truſt, be ſufficient to enable a work- 
man of common ingenuity to conſtruct, without | 
difficulty, the thing which is repreſented. 


Fi. | 


— wv 


ws 


| Account of a concealed Kitchen, 


and its opening in front is 74 inches wide, and 


zi inches high, It is concealed in the brick-work 


in ſuch a manner that its front edge only is ſeen, 


projecting about + of an inch before the brick- 


work, x „ 

When the regiſter-ſtopper belonging to this 
door-way, (which is ſhewn in this figure) is puſhed 
quite home, its flat plate comes into contact 
with the front edge of the door-way, and cloſes 
the paſſage into the aſh-pit ſo completely that 
no air can enter. By withdrawing this ſtopper 
more or leſs, more or leſs air is admitted. —The 


narrow, thin, elaſtic bands of iron, the ends of 
| which are faſtened by rivets to the flat plate of the 


ſtopper, ſerve to confine the ſtopper in any ſitua- 
tion in which it is placed, which ſervice they are 
enabled to perform (in conſequence of their elaſ- 
ticity, and of their peculiar ſhape) by preſſing 
#2anſt the fides of the door-way. 

The 
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| The box, with a flanch at each of its ends, forms 
the door-way into the aſh-pit ; it is of caſt-iron, 
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The only objection, that I am acquainted with, 
to this kind of regiſter for the door-way of the 
aſh-pit of a {mall cloſed fire-place, is, that it is not 
quite ſo eaſy to ſee the preciſe ſtate of the regiſter 
as it is when the air is admitted through an hole in 
the front of the aſh-pit door, in the uſual manner; 
but this objection is of no great importance, eſpe- 
cially as means may eaſily be deviſed to remedy 
that trifling defect. 

The door-way frames to all the cloſed fire-place | 
in my own kitchen, are in all reſpects like that re- 
prefented in the foregoing figure (91) with this 
difference only, that they are 5 inches high inſtead 
of being 34 inches in height. An account has 
already been given of the manner in which thei 
ſtoppers were conſtructed, 

It is right that the reader ſhould be informed, 
that although I have made uſe of ſtoppers to cloſe | 
the paſſage into each of the cloſed fire-places in 
my own kitchen, yet very few perſons have adopted 

this ſimple and cheap contrivance. The reafon 

why it has not come into more general uſe might 

eafily be explained; but I fancy it will be beſt that 
I ſhould ſay nothing now on that ſubject. Inſtead 
of recommending what nobody would find much | 
advantage in furniſhing at a fair price, it will be 
more wiſe and prudent to give a ſhort deſcription of 
a more complicated, more elegant, and more expen- 
five contrivance, which has already found its way 
into the ſhops of ſeveral of the moſt reſpectable 


Fommongers in London : As this contrivance has 
| often 


Double door for a cloſed Fire- place. 965 
often been uſed, and has always been found to 
anſwer perfectly well, I can venture to recommend 
it to all thoſe to whom an additional expence of a 
few ſhillings, or a guinea or two, in fitting up a 
kitchen, is not conſidered as an object of ; im- 

portance. 


4 72 deſcription of a DousLE-D 00R for a cloſed 
Ire Place. 


The following figure (which is drawn to a ſcale 
of four inches to the inch) repreſents an horizontal 


a apart of the brick-work in which it is ſet ; 
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ſection of one of theſe double- doors, and alſo of 


4 
i= 
1 
0 ow 
. 7 
* 
2 
3 
* 
* 
* 
* 
1 
LY 1 
5 
* 
* 
"Sz 
Xx 0, 
6 % - 
| 
4 
3 
e 
58 
5 
1 
oe 
2 : 
2] 
35 
K $1 
7 
13 
40] 
; 4 
ed 4 
| * 
1 \ 
1 
„ 
1 
of 
= 
" "Fi 
** 
Ke 
"= 
17 


RT. SIDES Roy > we — > Dr * 4 A 3 B => = 5 
= CE he ad on ner yr Weg —_— WII 3 5 — 2 2 Coreg r 7% hy 1, 40 
1 9 x _ c P 
x Bats the 4 * * wy, . ESR bo . — . 
* P ? A 4 = 
\ ; I „ , 8 


a un 2 PT -. —_— * * * * 4 * 
e Fuba N e 22ers a * 
: MR oe ta I Att Ont TRE a er Irs ac oe A 7 OD BE me Lg 
4 1 N w Bagh. CA, Wr TO 21 172 
5 5 1 F 2 8 * 
: E 8 — 
1 I 4 77 3 8 23 © oe 9 


= * 2 * — _— OY * 
N * N Dr Tm * — N * 8 * * * 1 
2 88 b r 8 2 


i” 


£ . POT A os — 7 2 . 4 
— S 42 


7 


— 
wp, ay n - 
La * "> v 7 
8 2 Vi 
- 5 


bu Ph ah, 
PR RT 
1 1 


E >. aa 
— ESTES na 8 
8 * 
3 2 3 
is \ 


365 © Of Kitchen Fire-places, and Utenjils. 


e 


N 
V 
D 


— 


W 


Fw” 
a 


JJ 


JJ 


N 


\\ 


——\ 


7 


DIR 


<v*G@VaVT ce SG CCCSD an 5 „ „5 6 I IE EYED . LT EL LLLEEEILED 


A, is the inſide door, and B is the outſide doo! 
RE ee — Theſe 


Doable. civor for a cloſed Fire- place. 367 
Theſe doors are ſo connected, by means of a 
crooked rod of iron /, and the two joints g and , 
that when the outſide door is opened, or ſhut, the 
inſide door is neceſſarily opened, or ſtrut, at the 
ame time. The infide door, which is of caft- 
iron, and near ? an inch in thickneſs, is moveable 
on two pivots, one of which is repreſented at e. 
The outfide door is moveable on two hinges, one of 
which is ſhewn at d. 

c, is the latch by which the outfide door is faſ- 
tened. This is of ſuch a form that it may be uſed 
as a latch, and may ſerve at the ſame time as an 
handle for opening and ſhutting the door. 

The door-way, which is of caſt-iron, is in the 
ſhape of an hollow truncated quadrangular pyramid, 
with a flanch in front, about an inch wide ; which 
fanch, when feen in front, ſeems to form a kind of 
fame to the outſide door, the flanch, which 15 
about 1 of an inch in thickneſs, projecting be- 
fore the vertical front of the brick-work. | 

I, n, u, b, repreſents an horizontal ſection of 
this caſt-iron door-way. The brick-work in which 
it is ſet is diſtinguiſhed by diagonal lines. 

&, is the paſſage leading to the fire-place ; it is 
b inches wide, in the clear, from mto n; inches 
high, and 6 inches long; meaſured from the inſide of 
the infide door, when it is ſhut, to the hither ends of 
the openings between the iron bars of the fire-place; 
through which openings the air comes up from the 
alh-pit into the fire- place. The hither ends of 
theſe bars, (five in number) are repreſented in the 
on; They are each diſtinguiſhed by the letter i. 

_ 


n add”. 
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The opening of the inſide door-way is 6 inches 
wide, and 5 inches high in the elear ; and the door 
itſelf is 6+ inches wide, and 5 4 inches high. 
The outſide door-way is 10 inches wide, and g 


inches high. in the clear; and the door, which is 


about s of an inch in thickneſs, is 10 inches 


wide, and 9+ high. The extreme width of the | | 


door-frame to the outward edge of the flanch is 
12 £ inches, and its extreme height is 11 f inches, 
The two ſtraps of iron to which the We of the 
hinges of the outſide door are faſtened, paſs through 
two holes in the flanch, provided for them in caſt- 
ing the door-way, and are rivetted to the lloping 
fide of the door-way on the left hand fi de of it. 
Theſe holes are each 2 of an inch in length from 
top to bottom, and about 3 of an inch in width, 
There is another ſimilar hole in the flanch on the 


oppoſite fide of the door-way, through which a 


ſtrap of iron paſſes, the end of which projecting 
forward before the level of the front edge of the 
door-way, ſerves as a catch or hook, into which 
the latch of the door falls; when tlie door is cloſed. 
Theſe three holes in the ſide flanches of the door- 


way are diſtinctly repreſented in the following 
figure, which is an elevation, or front view of this 


- 24 al without its doors: 
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It appears by this figure, but ſtill more diſtinct- 
by the laſt (92.) that the flanch or front of this 
door-way is not quite flat. It is raifed at its in- 
ward edge, which projects forward about 4 of an 
nch. This projecting rim, which is caſt as thin 
8 poſſible, is ground upon a flat ſand- ſtone, and 
made quite level, in order that the outſide door, 
which is flat, by ſhutting againſt the front of this 
projecting edge, may cloſe the opening into the 
fre· place with the greateſt poſſible accuracy. 

It will likewiſe be remarked on examining this 
pure (93.) with attention, that the opening which 
k cloſed by the inſide door is not preciſely in the 
middle of the vertical flat ſurface againſt which 
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that door ſhuts, being ſituated a little above the 
middle of it. This particular arrangement has 
been found to be of conſiderable uſe, as it ſerves 
to prevent ſmall pieces of coal from getting between 
the inſide door aye that flat W when the door 
15 ſhut. 

Theſe double doors (of a ſize b than that 
repreſented by the two preceding figures) have 
lately been introduced in a conſiderable number 
of hot-houſes in the neighbourhood of London; 
and I have been told by ſeveral perſons who have 
tried them, that they have been found very uſeful 
indeed. I was lately aſſured by a very reſpectable 
gardener, who has adopted them in all hi 
hot-houſes, that ſince he has uſed them, and the 
_ regiſter aſh-pit doors which belong to them, and] 
are always {old with them, and ſince he has altered 
the conſtruction of his fire-places, his confumption 
of coals has been little more than half as much a: 
it uſed formerly to be. 

In ſetting theſe double doors in brick-work, 
great care ſhould always be taken to make the en- 
trance into the fire-place of ſome conſiderable 
length, or to keep the hither ends of the iron bars 
on which the fuel burns, at ſome diſtance from the 


inſide door; otherwiſe, if the burning fuel be neu 
that door, it will heat it and its frame red hot t 
which will ſoon deſtroy their form, and prevent the cc 
door from cloſing the entrance of the ti re-placol wi 
with accuracy. th 

J have found it to be a good general rule Hef 
plac: Me 


- Donble Door for a cloſed Fire- Pave. 37¹ 


place the hither ends of the bars, which form the 
grate of the fire- place, as far beyond the inſide 
door, as that door-way is wide, in the clear. And 
it will be found to be an excellent precaution to 
defend the door from the heat, if that part of the 
paſſage into the fire-place which lies beyond the 
inide door, be kept conſtantly rammed quite full 
of ſmall coals; or, what would be {till better, of 
coal-duſt, mixed up with a certain POO of 
moiſt clay. 

have already, in a former part of this U, 
mentioned how neceſſary it is in ſetting double 
doors in brick-work, to take care to maſt the far- 


ther end of the door-way, in ſuch a manner (by 


means of bricks interpoſed before it, or between it 
and the fire) that the rays from the burning fuel 
may never fall on it. The manner in which this 
to be done is clearly repreſented in the figure 92. 

All theſe precautions for preventing theſe double 
doors from being injured by exceſſive heat, will be 
the more neceſſary in proportion as the fire- places 
are larger to which they belong. 

There is one eſſential part of this apparatus, 
which, for want of room, was omitted in the two 
lt figures ;—that 1s, the ſtraps of wrought iron, 
by means of which the door-way is firmly fixed in 
tie brick-work ; but this omiſſion can be of no 
conſequence, as every common artificer will know, 
mthout any particular directions, how that part of 
the work ſhould be executed. Theſe ſtraps muſt 
« courſe be faſtened to the caſt-iron door-way by 
means of rivets. 
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CHAP. XV. 


4 pology for the great length of this Eſſay. es 
of the Author that he has not been able to publil 
Plans and deſcriptions of the various culinary inven. 
tions that have lately been put up in the Kitchen be. Wi 
longing to the Houſe of tlie Royal Inſtitution, au 
in the Kitchen of Heriot's Hoſpital at Edinburgh — 
A ſhort account of a Bol LER, on a new conſruc- 
tion, lately put up at the Houſe of the Royal Inji- 

 tution, for the purpoſe of GENERATING STEAN 
for warming the Great Lecture Room.—T his Baile 
zwould probably be found very uſeful for STEAM Ex. 
GINES.—An account of a Contrivance for preventing 

metallic STEAM-TUBES from being injured by tht 
alternate expanſion aud contraction of the metal by 

. heat and cold. — An account of a fimple Contrivauit 
which ſerves as a ſubſtitute for SAFETY=V ALVES, 


CcANNoT finiſh this Eflay without apologizing 
1 for the great length of it. I had no idea when 
I began it that it would ever have grown to ſuch 
a voluminous ſize, but I am not. conſcious of 
having inſerted any thing that could well have 
been omitted. 

I was very deſirous of laying . the Public 
compleat plans and deſcriptions of the varlous 
culinary inventions that have lately been put up 
in the Great Kitchen of the houſe of the Royal 


Inſtitution, in Albemarle-ſtreet; and alſo of thoſe 
. | erected 
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wfted in Heriot's Hoſpital at Edinburgh, in the 
zutumn of the year 1800; but my ſtay in this 
country will be too ſhort for me to undertake fo 
conſiderable a work at this time. I am happy, 
however, that theſe new contrivances, ſome of 
which have already been proved to be very uſeful, 
are ſituated in places of public reſort, where per- 
ſons deſirous of examining them may at all times 
obtain free admiſſion. 

There are alſo ſeveral other new and uſcfal con- 
tirances at the houſe of the Royal Inſtitution, 
which I ſhould have had great pleaſure in laying 
before the public, had it been in my power; as I 
an perſuaded that correct accounts of them would 
have been very acceptable to men of ſcience, and 
to all thoſe who take pleaſure in promoting new 
nd uſeful mechanical improvements, 

[ ſhould, in particular, have been very glad to 
hare given plans and deſcriptions of all the various 
parts of the ſteam-apparatus that has been put up 
for the purpoſe of warming the Great Lecture 
Room, The boilers for generating the ſteam are, 
If I am not much miſtaken, well worthy of the at- 
tention of thoſe who make uſe of ſteam- engines; 
and as the ſubject is of infinite importance in this 
geat manufacturing country, where the numerous 
advantages which reſult from the uſe of machinery 
ie known, and every day more and more felt by 
ndividuals, and by the public, I cannot reſiſt the 
ſrong inclination which J feel, to attempt, in a 


(E377 few 
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few words, to give a general idea of this con. 
trivance. Thoſe who wiſh to know more of the 
matter, may get all the information reſpecting it 
which they can want, by applying at the houſe of 
the Royal Inſtitution, 


A. Hort account of the Bor LRS /ately put up ot tie 
Flouſe of the Royal Inſtitution for GENERATING 
STEAM for warming the Great Lecture Room. 


Over an oblohg cloſed fire-place, ſurniſhed 
with double doors, aſh-pit regiſter door, &c. are 
placed two cylinders of copper, laid down hori-| 
Zontally, by the fide of each other, over the fre, | 
each cylinder being 15 inches in diameter and 48 
inches long.—Immediately over theſe two cylin- 
ders, and reſting on them, are placed two other cy- 
hinders of copper, of the ſame length and diameter; 
and over theſe laſt, and reſting on em, are placed 
two other like cylinders, making fix cylinders in 
the whole, all made of the {ame material, and 
being of the ſame dimenſions. 

The fire-place being ſituated under the hitler 
ends of the two lower cylinders, the flame runs 
along under them to their farther ends, where it 
| paſſes upwards, and comes forward between the 
upper fide of the two lower cylinders, and the 
lower fides of the two cylinders immediately above 
them. Being arrived at the front wall of the 


brick. work, it there riſes up again, and then paſſes 
along 
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along horizontally between the two middle cylin- 
ders, and the two upper cylinders, till it comes to 
the back wall; and, paſſing up by the farther ends 
of the upper cylinders, it comes forwards hori- 
zontally, for the laſt time, in an arch, or vault of 
brick-work, which covers the two upper cylinders. 
Being arrived once more at the front wall of the 
brick-work, it there enters a canal, (furniſhed 
with a good damper) by which it goes off into a 
neighbouring chimney⸗ 

Theſe cylinders are confined in their places by 
being placed in pairs, over each other, between 
two parallel vertical walls, which are built juſt fo 
far aſunder as to admit two cylinders, placed hori- 

zontally, by the ſides of each other; and the flame 
is prevented from finding its way upwards between 
the two cylinders which lye by the ſides of each 
other, or between the outſides of thoſe cylinders 
and the ſides of the vertical walls with which they 
are in contact, by filling up the joining between 
them with good clay, mixed with {mall pieces of 
tire-bricks. 

The farther ends of all the cylinders are cloſed 
up, and all the tubes which are neceſſary for the 
admiſſion of water, and for the paſſage of the 
ſteam, are fixed to a circular plate of metal which 
cloſes, (by means of flanches and ſcrews) the front 


ends of the cylinders. 
In conſequence of this particular arrangement 


it will be perfectly eaſy to make all the cylinders | 


of caſt. iron, even when theſe boilers are deſtined 
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for ſteam-engines of the largeſt dimenſions. The 
number of ſets of cylindrical boilers, which in each 
caſe it will be neceſſary to put up, muſt be deter. 
mined by the ſize of the cylinders, and by the 
quantity of ſteam that will be wanted. Six cy 
lindrical boilers put up in a ſeperate maſs of 
brick-work, in the manner above deſcribed, ] | 

call one ſet. 

It will always be found to be very advantageous 
to have at leaſt three or four ſets of cylindrical 
boilers to each ſteam engine, inſtead of having one 
ſet of larger cylinders; and this not only on ac- 
count of the wear and tear of ſmall fire-places being 
incomparably leſs expenſive than in thoſe which 
are large; but alſo on account of the economy of 
fuel which will be derived from that arrangement, 
and the great convenience that will be found to 
reſult from the uſe of ſmall boilers, which may 
at any time be heated and made to boil in a very 
few minutes; and from the advantage of being 
able at all times to regulate the number of ſets of 
© boilers in uſe, to the load on the engine. 

It is quite impoſſible to make a ſmall fire in a 
large fire-place, without a great loſs of heat; but 
by having a number of ſmall ſeparate fire-places, 
an engine may be made to work with a light load, 
with almoſt as ſmall a proportion of fuel as when 
it is made to perform its full work.—But to re- 
turn to our cylindrical boilers, 

The two lower cylinders, and thoſe two which 


lie immediately over them, being deſtined for the 
genes 


Of Boilers for generating Steam, 377 


generation of ſteam, are kept conſtantly about 
half full of water, which water they receive, 
already hot, from the two upper cylinders; in 
- which laſt the water ſhould never boil, 

Theſe upper cylinders Communicate, by 
open pipe, with a reſervoir of water which is 
ſituated ſeveral feet above them, conſequently, as 
faſt as they furniſh water to the four cylinders 


which lie below them, that water, ſo furniſhed, is 


immediately replaced by water which comes from 
the reſervoir above, 

As the pipe which brings this water from the 
reſervoir enters the cylinders ſome conſiderable 
ditance below their centers, and as the pipes 
which convey the water from them to the cylin- 
ders below, are fixed in their centers, as cold 
water is heavier than warm water, it is evident 
that the water which enters them cold from the 
reſervoir, will take its place at the lower parts of 
theſe cylinders, while only the lighter, hot water, 
will be furniſhed to the cylindrical boilers be- 
low. 


The method of regulating the admiſſion ads wa- | 
ter into the boilers below, where the ſteam is ge- 


erated, is ſo well known, that it would be ſu- 
perfluous to give a particular account of it, 

In the ſet of boilers that has been put up at 
the houſe of the Royal Inſtitution, the open ends 
of all the cylinders are on one ſide, that is to ſay, 
they all come through the front wall of the brick- 
Vork. This arrangement was rendered neceſſary 
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in that particular caſe, by local circumſtances ; it 
would however have been better if only the lower 
and upper pairs of cylinders had come through 
the front wall, and the open ends of the middle 
pair had paſſed through the back wall; for in that 
caſe it would have been eaſier to provide a paſſage 
for the flame round the ends of the middle cy- 
linders. > 1 
One evident advantage that will be derived 
from conſtructing ſteam-engine boilers on the | 
principles here recommended is, their ſuperior | 
ſtrength to reſiſt the efforts of the ſteam ; which 
will render it poſſible to uſe very thin ſheet-ccp- | 
per, or ſheet-iron, in conſtructing them, when | 
they are made of thoſe materials. Another ad- 
vantage will be the great facility of removing and 
repairing any of the cylinders which may happen 
to leak; or which may be found to be damaged, | 
or worn out. When ſeveral ſets of cylinders are 
put up for the ſame engine (which I would always 
recommend, even for engines of the ſmalleſt ſize) 
- any of theſe occaſional repairs may be made with- 
out ſtopping the engine. 
If theſe cylindrical fteam boilers ſhould be found 
to be uſeful for ſteam engines, they cannot fail to 
be equally ſo for generating ſteam for heating dy- 
ers coppers by means of ſteam,—for bleaching by 
means of ſteam; and in general for every put- 
pole where fleam is wanted in large quantities. 
They muſt, I think, be peculiarly well adapted 
for dyers; for as water leſs hot than boiling water 


9 ES 


"= 
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is frequently wanted by them in the courſe of 


their buſineſs, the upper cylinders will at all times 


afford a plentiful ſupply of warm water; which 
may, without the ſmalleſt inconvenience, be 


drawn off whenever it is wanted. 


To prevent, in the moſt effectual manner, the 
lols of heat which is occaſioned by the paſſage of 
ſteam through the ſafety- valve, that ſteam which 


ſo eſcapes out of the boiler may be carried off in 


a tube provided for that purpoſe, and conducted 


into the upper cylinders, or into the reſervoir 


which feeds them. In doing this, care muſt be 
taken to cauſe the ſteam to deſcend perpendicu- 
larly from the height of eight or ten feet, before it 
enters the water where it is intended that it ſhould 
be condenſed ; and the end of the tube through 
which the ſteam deſcends and enters the water, 
ſhould be plunged to a certain depth below the 
ſurface of the water. 

I ſhall finiſh this chapter, and conclude this 
eſſay, by giving a ſhort deſcription of two very 
imple contrivances, which have been put in prac. 


tice at the houſe of the. Royal Inſtitution, and 
which have been found to be very uſeful, The 
one is a contrivance for preventing moſt effectu- 


ally the bad effects of the alternate expanſion and 


contraction by heat and cold of the metallic tubes 
which are uſed in conveying ſteam to a conſider- 
able diſtance; and the other is a ſubſtitute for 


 lafety-valves in an apparatus for heating rooms by 
cans of ſteam. 
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Of the means that may be uſed for preventing metallic 
feam-tubes, of confiderable length, from being injured 
by the alternate expanſion and contraftion of the 
metal by the different degrees of heat and cold t 
which thoſe tubes are occaſionally expoſed, 


We will ſuppoſe the tube in queſtion to be of 
copper, and eight inches in diameter (which is the 
fize of that uſed for warming the Great Lecture 
Room at the Royal Inſtitution). Let this tube be 
made in lengths of ten feet, and inſtead of joining 
the ends of theſe tubes together, immediately, to 
form one long tube, let a very ſhort tube, or cy- 
linder, of only one or two inches in length, and 
24 inches in diameter, cloſed at each end with a 
flat circular plate of ſheet-copper, like the head 
of a drum, be interpoſed between their joinings, 
Theſe twa circular ſheets of copper, which form 
two ends of this very ſhort cylinder, muſt be per- 
forated in their centers with holes eight inches in 
diameter, to give a paſſage to the ſteam, and the 
ends of the tubes muſt be firmly faſtened to them 
py means of flanches and rivets. 

The following figure, which . an out- 
line of a portion of a ſteam- tube conſtructed in 
this manner, will give a clear idea of this con- 


trirance. 


5 35 


Of Means for ſecuring Steam tubes, Sc. 281. 
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a, b, are portions of two of the tubes which are 
united together by means of the ſhort flat cylin- 
der c. 

Now. if we ſuppoſe one of theſe tubes 5 feet 
long) to be immoveably fixed in the middle of its 
length to a beam of wood, or to a folid wall, the 
increaſe or diminution of the length of each half 
of it, arifing from its being occaſionally heated to 
the temperature of boiling water, by fteam, or 
cooled to the mean temperature of the air of the 
atmoſphere, being free, will cauſe its two ends to 
puſh inwards, or to draw outwards, the two flat 
ends of the two neighbouring ſhort cylinders to 
which they are attached ; and as theſe ſhort cy- 
linders are 24 inches in diameter, while the tube 
is only 8 inches in diameter, the elaſticity of the 
large circular thin plates of metal will allow it to 
be prefled inwards, or drawn outwards, without 
injury, much more than will be neceſſary in order 
to give room for the expanſions and contractions 
of the tubes. 

Hence it appears, chat by this ſimple con- 
trivance, ſteam may be conveyed to any diſtance, 


however great, in cloſed metallic tubes, without 
ao 


— 


* 
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any danger of injury to the tubes from the expayr 
fions and contractions of the metal, 


A fhort deſcription of a contrivance which ſerves in- 
end of ſafety-valves for a fleam-apparatus which 
is uſed for heating the great Lecture Room at the 

houſe of the Royal Inſtitution. 


The following figure, which repreſents a vertical 
ſection of this contrivance, will give a clear ideg 
of it, and of the manner in which it acts. 


N 5 
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a, and 5, are two cylinders of copper 6 inches 
in diameter, and 6 inches in length, placed in an 
erect poſition. The cylinder à, is cloſed both 
above and below ;—the cylinder 5, is cloſed be- 
low, but 1s open above, 


The | 
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The ſemi - circular tube 4, which is repreſented 
filled with water, ſerves to connect the two cylin- 
ders together. 5 

By the tube c, the water which reſults from 
the condenſation of the ſteam in the ſteam- tubes 
which warm the room, returns to the reſervoir 

which feeds the boiler. This water, after falling 
into the cylinder a, paſſes through the ſemi-cir- 
cular tube 4, into the cylinder 4, and then goes 
off from that cylinder, and is conveyed, fall warm, 
to the reſervoir, by the tube e. 

This ſimple apparatus ſerves as a ſafety- valve 
in the following manner : when the ſteam in the 
ſteam · tubes is redundant, it deſcends through the 
tube c, and forcing the water out of the ſemi- 
eircular tube d, into the cylinder 5, it follows it 
through that tube, and eſcapes into the open air 
through the open end of that cylinder. When 
the ſtrength of the ſteam is ſufficiently diminiſhed, 
a ſmall quantity of water, ſtill remaining in the 
lower part of the cylinder &, returns back into the 
tube d, and cuts off the communication between 
the external air and the inſide of the ſteam- 
tubes. 

When, in conſequence of the fire under the 
boiler being extinguiſhed, or being much di- 
miniſhed, a vacuum begins to be formed in the 
ſteam- tubes, the external air preſſing againſt the 
ſurface of the ſmall quantity of water remaining 
in the lower part of the cylinder þ, forces it 
through the ſemi- circular tube 4, into the cylin- 

der 
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der a, and following it into that cylinder, opens 
for itſelf a paſſage into the ſteam- tubes, and pre- 
vents their being cruſhed by the preſſure of the 
atmoſphere, on the condenſation of the ſteam. 

When the fire is gone out, and the whole ap- 
paratus becomes cold, the ſteam.· tubes will be en- 
tirely filled with air. 

When, on lighting the fire again, freſh ſteam 
is generated; as this ſteam enters the large ſteam- 
tubes in the Higlieſt or moſt elevated part of them, 
and as ſteam is ſpecifically lighter than atmoſphe- 
ric air, the ſteam remains above the air which fill 
occupies the ſteam- tubes, and accumulating there, 
prefles this air downwards, and by degrees forces 
it out of the apparatus through the ſame paſlage 
by which it entered; the water in the ſemi-circu- 
lar tube fupplying the place of a valve,—or rather 
of two valves, in theſe different operations. 


„ * 
END OF THE TENTH ESSAY. 
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CONTENTS OF THIS ESSAY: 
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ESSAY XI. 


Of Chimney Fire- places. 
was much flattered on my return to England, 
[ in September 1798, after an abſence of two 


years, to find that the improvements in the con- 
ſtruction of chimney fire-places, which I had re- 


commended in my Fourth Eſſay, publiſhed in 


London in the beginning of the year 1796, were 
coming into uſe in various parts of the country; 
and J have ſince taken a good deal of pains to find 
out how they have anſwered, and what faults and 
imperfections have been diſcovered in them: And 
as the information I have obtained by theſe in- 
quiries has enabled me to make ſeveral remarks 
and obſervations relative to the conſtruction and 
management of theſe fire- places, that may be of 
uſe to thoſe who have introduced them, or may be 


deſirous of introducing them, I feel it to be my 


duty to lay them before the public. 

It has been objected to theſe fire- places, that 
they ſometimes occaſion duſt and aſhes to come 
into the room when the fire is ſtirred, I have ex- 
amined ſeveral fire- places ſaid to have been fitted 
up on my principles, that have certainly had that 
fault; but J have commonly, I might ſay invari- 
ably found, that their imperfectious have ariſen 
from faults in their conſtruction. Either the grate 
has been brought out t far into the room, or the 
opening of the fire-place in front has been left too 
vide or too high or the workman has neglected 
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2388 Of Chimney Fire-places. [ESSAY xr, 
to * and to round off the breaſt of the chim. 
ney or, what I have often found to be the caſe, 
ſeveral of theſe faults have exiſted together, in the 
ſame fire- place. 

When the throat of a chimney is ſituated very 
bigh up above the mantle, and eſpecially when 0 
mantle and breaſt of the chimney, or the wall that 
repoſes on the mantle, are very thin, workmen who 
are employed to alter chimnies, ſetting about the 
work with their minds ſtrongly prepoſſeſſed with 
what they conſider as the Jeading principle in the 
conſtruction of theſe fire-places, namely, that the 
throat of the chimney ſhould not be more than 
four inches wide, they are very apt to bring the 
grate too far forward. In dropping their plumb- | 
line from the breaſt of the chimney, they do not 
reach up high enough into the chimney, but take 
a purt of the breaſt, where it ſtil] goes on to ſlope | 
backwards, for the bottom of the perpendicular | 
canal of the chimney. They alto very often com- 
mit another fault, not leſs eſſential, and that has 
the ſame tendency, in neglecting to brizs down the 
throat of the chimney nearer to the fire, when it 
happens to be ſituated too high. 

This I haye not only recommended in my day 
on Chimney Fire-places, but have given the moſt 
particular directions how it is to be done (lee 
Eſſay IV. page 362) and to mark the importance 
of the object ſtill more ſtrongly, have accompanied 
thoſe directions by an engraving. 

It is indeed a very important point, that the 

throat 


E55 ANY XI.] Of Chimney Fireplaces. 389 
throat of the chimney ſhould be near the fire, and 
it ſhould always be carefully attended to. It is 
likewiſe very important to © round off the breaſt of 
the chimney ;” though this I find is very often in- 
tirely neglected, even by workmen who have had 
much practice in the conſtruction of the fire-places 
[ have recommended. 

The breaſt of a chimney ſhould always be 
rounded off in the neateſt manner poſſible, begin- 
ning from the very front of the lower part of the 
mantle, and ending at the narroweſt part of the 
throat of the chimney, where the breaſt ends in 
the front part of the perpendicular canal of the 
chimney. If the under ſurface of the mantle 1s 
fat and wide, it will be impoſſible to round off 
the breaſt properly ; and that circumſtance alone 
renders it indiſpenſably neceſſary, in thoſe caſes, to 
alter the mantle, or to run under it a thinner piece 
of ſtone, or a thin wall of bricks, ſupported on an 
ron bar, in order that the breaſt of the chimney 
may be brought to be of the proper form, and the 
throat of the chimney may be brought into its 
proper ſituation. 

If the under ſide of the mantle be left broad and 
fat, it is eaſy to perceive that the cloud of duſt 
or light aſhes, that riſes from a coal fire nearly 
burnt out, when it is violently ſtirred about with 
a poker, ſtriking perpendicularly againſt this flat 
part of it, muſt unavoidably be beat back into 
the room ; but when the breaſt of the chimney 
properly rounded off, the aſcending cloud of 
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390 : Of Chimney Fire-places. CLxss Av XI. 
duſt and ſmoke more eaſily finds its way into the 
throat of the chimney, and is even directed and 
aſſiſted in ſome meaſure by the warm air of the 


room that gets under the mantle, and is going tie 


ſame way. 

Another very common fault that I have ob. 
ſerved in chimney fire-places, that have been al. 
tered on what have been called my principles, and 
which has a direct tendency to bring duſt, and 


even ſmoke, into the room, is the ſloping of the 


covings too much, and leaving the opening of the 
fire-place in front too wide. I have ſaid, in my 
Eſſay on Chimney Fire-places, that where chim- 
nies are well conſtrued, and well ſituated, and 
have never been apt to ſmoke, in altering them 
the covings may be placed at an angle of 135 
degrees with the back; but I have expreſsly (aid 
that they ſhould never exceed that angle, and 


have ſtated at large the bad conſequences that] 


muſt follow from making the opening of a firc- 
place very wide, when its depth is very ſhallow, 
(ſee page 338.) I have alſo expreſsly ſaid, (page 
358) that for chimnies that are apt to ſmoke, the 
covings ſhould be placed /efs ob/:quely, in reſpect to 
the back, than in others that have not that fault. 
But moſt of the workmen who have altered chim- 
nies, ſeem to have paid little attention to theſe diſ- 
tinctions, and I have frequently found, and ſome- 
times in fire-places that have been remarkably 
ſhallow, that the covings have been placed at a 
angle even more oblique than that above-men 


tioned, | 
Anothel 
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Another cauſe that ſometimes has conſiderable 


effect in bringing duſt and ſmoke into rooms, from 
the fires that are made in them, is the great nicety 
with which the doors and windows are fitted in 
their frames, which prevents a ſufficient quantity of 
freſh air from coming into the room, to ſupply a 
briſk current up the chimney. It is however evi- 
dent, that all the alterations in fire-places on the 
common conſtru ction, that have been recommend- 
ed in order to improve them, muſt tend directly 


and very powerfully to leſſen this evil; but no- 


thing will ſo completely remedy it as lowering 
the mantle, and * the width of the fire- 
place. ; 

How many fire-places in i Cloſe rooms have been 
cured completely of throwing puffs of ſmoke and 
duſt into the room, merely by placing a regiſter- 
ſtove in them? But there is ſurely nothing pecu- 
tar to a regiſter-ſtove that could enable it to per- 
borm ſuch a cure, but merely as it ſerves to di- 
miniſh the width and heighth of the opening of 
the fire- place; and how much eaſier could this be 
done with marble, or other ſtone, or with bricks 
and mortar, plaiſtered over and encruſted in front 
vith proper ornaments in ſtucco, or in artificial 
ſtone ? 

I am the more anxious that ſomething of this 
{ort ſhould be introduced, as the openings of chim- 
ney fire-places are in general certainly too wide, 
and too high, and as I am convinced that there is 
no way of reducing them to a proper ſize, that 
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392 Of Chimhey Fire-places. [ESsSAT x1, 
would be ſo cheap; or more effectual, or that | 
could be made more ornamental. 

Thoſe who are fond of the -glitter of poliſhed 
ſteel, and have no objection to the expenſe of it, 
or to the labour that is required to keep it bright, 
may ſurround their fire-places in front with a bor- 
der of it, for here it will do no harm, and may 
uſe grates and fenders of the moſt exquiſite work- 
manſhip; but if they wiſh to have a pleaſant, 

„ and economical fire, the covings of their 
fire places muſt be placed obliquely, and they muſt 
not be conſtructed of metal; and if the ſides and 
back of the grate be ea ed of fire bricks in- 
ſtead of iron, the fire will burn {till brighter, and 
will ſend off conſiderably more radiant heat into 
the room. 

I have abundant reaſon to think; that if in con- 
ſtructing or altering chimney fire-places, the rules 
laid down in my Eſſay on that ſubje& are frifly | 
_ adhered to, chimnies fo fitted up will very ſeldom 
be found either to ſmoke, or to throw out duſt 
into the room ; and ſhould they be found to have 
either of theſe faults, there is a remedy for the 
evil, as effectual, as it is ſimple and obvious: 
Bring down the mantle, and the throat of the chinne) 
lower ; and if it ſhould be found neceſſary, reduce the 
width of opening of the fire-place in front, and diminiſh 
the obliquity of the covings. 
Theſe alterations will ay: be effectual, to 
prevent either ſmoke or duſt from coming into 
3 the 
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the room when there is a fire burning in the grate ; but 

it ſometimes happens, and indeed not unfre- 

quently, that duſt and ſoot are drawn down a 

chimney in which there is no fire, to the great an- 

noyance of thoſe who are in the room, and to the 
great damage of the furniture. When this hap- 
pens, it is commonly occaſioned by a very ſtrong 

draught up another chimney, in which there 7s 4 
fre, in an adjoining room, and when that is the 
caſe, the moſt ſimple remedy 1s to alter that other 
chimney, and conſtructing its fire-place on good 
principles, to reduce its throat to reaſonable di- 
menſions. But if the paſſage of the air down a 
chimney in which there is no fire, is occafioned by 
ſtrong eddies of wind, there is no remedy for that 
evil but placing a chimney pot, of a peculiar con- 
ſtruction, on the top of the chimney, which ſhall 
counteract the effects of thoſe eddies, or by cloſing 
up the throat of the chimney occaſionally, by a 
door made for that purpole of ſheet iron. 

If the door-way that is left in the back of the 
fire-place for giving a paſſage to the chimney 
ſweeper, inſtead of being cloſed with a tile, or with 
a flat piece of ſtone, ſet in a groove made to re- 
ceive it, according to the directions given in my 
Fourth Eſſay, it be cloſed with a flat piece of 
caſt iron, or of plate iron, fixed at its lower end, 
to the lower end of the door-way, by a hinge, or 
moveable on two gudgeons ; this plate may eaſily 
be ſo contrived as to ſerve occaſionally as a re- 
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394 / Chimney Fire-placet. [Ess Ax x1, 
giſter, or door, for diminiſhing, or . the 
throat of the chimney. 

As this plate, fituated at the back par} of the 
chimney, could not produce any of thoſe bad ef. 
fects, that have with reaſon been attributed to the 
regiſters of common regiſter ſtoves, (which are 
placed on the breaſt of the chimney) it appears to 
me to be very probable, that it would be found 
uſeful as a regiſter for occaſionally altering the 
ſize of the throat of the chimney, and regulating 
its draught ; as well as for occaſionally cloſing up 
that paſſage intirely. It would certainly be worth 
while to try the experiment.* 

Before I quit this ſubje&, I muſt mention ano- 
ther fault, which workmen employed in altering 
chimney fire-places, that are furniſhed with grates 
or ſtoves with ſloping backs, are very apt to make. 
They leave the back of the grate in its place, and 
inſtead of carrying up the back of the fire-place 
perpendicularly from tlie bottom of the grate, they 
firſt begin to carry it up perpendicularly from the 
top of the iron plate that forms the back of the 
_ grate; and as this plate not only flopes backwards 
conſiderably, but riſes ſeveral inches above the 
level 


* Since the introduction of the cottage and gridiron grates, | 
this contrivance has come into very general uſe, and experience 
has ſhewn it to be extremely uſeful. I would ſtrongly recom- 
mend it to thoſe who fit up chimney fire-places on theſe prin- 
ciples, never to omit this regiſter; it coſts a mere trifle, and 1 

wy uſeful on many accounts, 
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level of the upper bar of the grate, this neceſſarily 
throws the fire very far into the room. This tends 
to bring both ſmoke and duſt into the room, not only 
becauſe it brings the fire too far forward, but alſo be- 
cauſe it occaſions the air of the room, that ſlips in by 
the ſides of the covings, to get behind the current 
of ſmoke that riſes perpendicularly from the fire, 
which air frequently crowds the ſmoke forward, 
and cauſes it to ſtrike againſt the mantle. This 
is a great fault, and I am ſorry to ſay, that I have 
found it very common in many parts of England, 
where attempts have been made to introduce the 
- fre-places I have recommended. Where grates 
with ſloping backs are uſed in fitting up theſe fire- 
places, theſe backs muſt either be taken quite 
away, or bricked up, and the new back part or back 
wall of the fire-place, muſt be made to ferve as a 
back for the grate, againſt which the burning fuel 
is laid. 

As Jam giving an account of the miſtakes that 
have been made by ſome of thoſe who have been 
employed in fitting up chimney fire- places on the 
principles I have publicly recommended, it will 
naturally be expected that I ſhould take ſome no- 
tice of thoſe numerous improvements that have been 
announced to the public, ſaid to have been made 
in ſtoves, grates, &c. to which advertifers in the 

 n&vſpapers have thought proper to affix my name. 
As I am extremely anxious not to injure any man, \ 
either in his reputation for ingenuity, or in his | 
trade, or in any other way, I ſhall not ſay one 
, „ word 
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396 Of Chimney Fire- places. [xssa Y x1, 
word more on this ſubject, than what I feel it to 
be my duty to the public to declare, namely, that 
Jam not the inventor of any of thoſe ſtoves or 
grates, that have been offered to the oe: for 
fale, under my name. 

Having mentioned the inconveniences that ſome- 
times ariſe from doors and windows being fitted to 
their frames with ſo much nicety, as not to give a 
ſufficient paſſage to air from without, to get into 
the room to ſupply the current up the chimney, 
which muſt always exiſt when a fire is burning in 
the room, I embrace this opportunity of mention- 
ing a contrivance for remedying this defect, which 
I am perſuaded would not only be found moſt ef- 
fectual for that purpoſe, but would at the fame 
time contribute very eſſentially to rendering dwel- 
ling houſes more ſalubrious, and more comfortable, 
by facilitating the means of warming them more 
equally, and ventilating them more > cakily and 
more effectually. | 

In building a houſe an air canal, about twelve 
or fifteen inches ſquare, in the clear, and open 
at both ends, may be conſtructed, in, or near 
the center of each ſtack of chimneys; and two 
branches from this air canal, both furniſhed with re- 
giſters, may open into each of the adjoining rooms; 
one of theſe branches opening into the fire-place, 
juſt under the grate, and the other over the fire- 
place, and near the top of the room, or juſt under 
the ceiling. Each of theſe branches ſhould be 


about four inches ſquare, 3 in the clear; and to pre- 
vent 
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rent the uncouth appearance of the open mouth of 
that which opens into the room over the fire- 
place, 1t may be maſked by a medallion, a picture, 
or any other piece of ornamental furniture proper 
for that uſe, placed before it at the diſtance of one - 
or two inches from the fide or wall of the room. 
The bottom of this air tube ſhould reach to the 
ground, where it ſhould communicate freely with 
the open air of the atmoſphere, but it ſhould not 
iſe quite ſo high as the chimneys (or canals for 
carrying off the ſmoke) are carried up, but ſhould 
end (by lateral openings, communicating with the 
ar of the atmoſphere) immediately above the roof 
of the houſe. | 
If this air tube be ſituated in the middle of a 
building, it is evident that an horizontal canal or 
tube of communication muſt be carried from its 
lower orifice to ſome open place without the build- 
ng, in order to eſtabliſh a free circulation of freſh 
ar, both upwards and downwards, in the air tube. 
| ay both upwards and downwards, for ſometimes 
the current of air in the tube will be found to ſet 
upwards, and ſometimes downwards. Its direction 
vill depend on the winds that happen to prevail, 
or rather on the eddies they occaſion in the air out 
of doors in the neighbourhood of the buildings, 
and it is no ſmall advantage that will ariſe from 
leaving both ends of the air-tube open, that the 
tube will always be ſupplied with a ſufficiency of 
ar, whatever eddies the winds may occaſion. It 
s eaſy to perceive how powerfully this muſt ope- 
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rate, to prevent thoſe puffs of ſmoke which, in high 
winds, are frequently thrown into ſome rooms by the 
eddies, and the partial rare factions of the air that 
they occaſion; but this is far from being the only 
or the moſt important of the advantages that will 
be derived from this air tube. Thoſe who confider 
what an immenſe quantity of air is required to 
ſupply the current that ſets up the chimney of an 
open fire place, where there is a fire burning, muſt i 
perceive what an enormous loſs of heat there 
muſt be, when all this expence of air is ſupplied by 
the warmed air of the room, and that all this 
warmed air 15 neceflarily and conſtantly replaced 
by the cold air from without, which finds 1ts way 
ito the room, by the crevices of the doors and 
windows. But all this waſte of heat, or any part 
of it, at pleaſure, may be prevented by the ſcheme 
propoſed, for if the air neceſſary to the combuſtion 
of the fuel, and to the ſupplying of the current up 
the chimney, be furniſhed by the air-tube, the 
warmed air in the room will remain in its place; 
and as this will in a great meaſure prevent the cold 
currents from the crevices of the door and windows, 
the heat in the room will be the more equable, 
and conſequently the more wholeſome and agrecable 
on that account. | 

But there are, I am told, perſons in this coun- 
try, who are ſo fond of ſeeing what is called a great 
roaring fire, that even with its attendant inconve- 
niences, of roaſting and freezing oppoſite ſides of the 
body at the ſame time, they prefer it to the $a 

4 | 1 an 
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and equable warmth, which a ſmaller fire, properly 


managed, may be made to produce, even in an open 
chimney fire-place. To recommend the air-tubes 
to perſons of that deſcription, I would tell them, 
that by cloſing up, by means of its regiſter, the 
lower branch of communication {that which ends 
juſt under the grate) and ſetting that fituated near 
the top of the room wide open, they may indulge 
themſelves with having a very large fire in the room 
with little heat, and this with much leſs inconve- 
nience from currents of cold air from the doors 
and windows, than they now experience. 

It is eaſy to perceive, that by a proper uſe of the 
two regiſters, together with a judicious manage- 
ment of the fire, the air in the room may either be 
made hotter, or colder;—or may be kept at any 
given temperature—or the room may be moſt ef- 
fectually ventilated ; and that this change of air 
may be effected, either gradually or more ſuddenly. 
And here it may perhaps be the proper place to 
obſerve, that in all our reaſonings and ſpeculations 
relative to the heating of rooms by means of open 
chimney fires, we muſt never forget that it is the 
room that heats the air, and not the air that heats 
the room. 

The rays that are ſent off from the burning fuel, 
generate heat, only when and where they are Popped, 
or abſorbed, coniequently they generate no heat in 
the air in the room, in paſſing through it, becauſe 
they paſs through it, and are not Popped by it, but, 
Anking againſt the walls of the room, or againſt any 
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ſolid body in the room, theſe rays are there ſtopped 
and abſorbed, and it is Here that the heat found in 
the room is generated. The air in the room is after. 
wards heated by coming into contact with theſe 
folid bodies. Many capital miſtakes have ariſen 
from inattention to this moſt important fact. 

It is really aſtoniſhing how little attention is paid 
to events which happen frequently, however inte- 
reſting they may be as objects of curious inveſti. 
gation, or however they may be connected with 
the comforts and enjoyments of life. Things near 
us, and which are familiar to us, are ſeldom 
objects of our meditations. How few perſons are 
there who ever took the trouble to beſtow a 
thought on the ſubject in queſtion, though it is, in 
the higheſt degree, curious and intereſting, 
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by fhewing that we are not capable of feeling heat 
and cold at the ſame time.—Sudden changes from 
fot rooms to the cold air is not dangerous to health, 
— This is proved by the healthfulneſs of the Swedes 
and Ruſſians, who inhabit very warm rooms it 
winter.— A warm room, by promoting a free circu- 
lation of the blood, gives that health and vigour 
which are neceſſary in order to ſupport without in- 
Jury occaſional expoſure to intenſe cold. 
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07 the Salubrity of Warm Rooms. 


þ is a queſtion often diſcuſſed in this country, 
whether living in a warm room in winter be, or 
be not, detrimental to health? 

There is no doubt whatever of the neceſſity of 
jure air for the ſupport of life and health, but I 
really do believe that erroneous opinions are en- 
tertained by many people in this iſland, reſpecting 
the effects of that equal, and at the ſame time 
moderate heat, which can only be obtained in rooms 
where ſtrong currents of air up the chimney are 
not permitted. Thoſe who have been uſed to liv- 
ng in large apartments, in which the large fires 
that are kept up, inſtead of making the rooms 
equally warm, do little more than 1ncreaſe the 
violence of thoſe ſtreams of cold air, which come 
wſtling in through every crevice of the doors and 
windows ; when ſuch perſons come into a room in 
waich an equal and genial warmth prevails in 
erery part, ſtruck with the novelty of the ſenſa- 
ton that this general warmth produces, they are 
| E E 2 very 


the heat on the one fide of the body be ſuperidt 
to that of the cold on the other, we ſhall remain 


may really be, and if we are induced by the dil 
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very apt to fancy that the air is coſe, and conſe- 
quently that it muſt be unwholeſome, and are 
uneaſy until a door or a window be opened, in 
order that they may get what they call freſh air, 

But they do not ſeem to make a proper diſ. 
tinction between fre: air, and pure air. When 
they call for fre// air, they doubtleſs mean pure 
air. They certainly get colder air, but I much 
doubt whether they often get air that is more 
wholeſome to breathe ; and it 1s moſt certain that 
the chilling ſtreams and eddies that are occaſioned} 
in the room by the freſh air ſo introduced, are 
extremely dangerous, and often are the cauſe of 
the moſt fatal diſorders. 

It is univerſally allowed to be very dangerous 
to be expoſed in a ſtream of cold air, eſpecially 
when ſtanding or fitting ſtill ;—but how much 
muſt the danger be increaſed if one fide of the 
body be heated by the powerful rays from a large 
fire, while the other is chilled by theſe cold blaſts? 
And there is this ſingular circumſtance attending 
theſe chills, that they frequently produce thei 
miſchievous effects without our being ſenſible 0 
them ; for as the mind 1s incapable of attending 
to more than one ſenſation at one and the fame 
time, if the iutenſuy of the ſenſation produced b 


perfectly inſenſible of the cold, however ſevere it 


agreeablencl: of what we do feel to turn about, d 
change 
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change our poſition. or ſituation, this movement 
will be occaſioned, not by the cold, which we do 
not feel, but by the heat, which being ſuperior in 
is effect upon us, engages all our attention. 
And hence we may account for thoſe ſevere colds 
or catarrhs, which are ſo frequently gotten in 
hot rooms in this country by perſons -who are 
not conſcious at the time of being expoſed to 
y cold, but, on the contrary, ſuffer great and 
continual inconvenience from the heat. 

[ have ſaid, that theſe colds are gotten in Hot 
omg, but it would have been more accurate to 
have faid in rooms where there is a great fire—or 
where there is a great heat, occaſioned by a great 
number of burning candles, or by a great number 
of perſons crowded together, — for it is very ſeldom 
indeed that A RooM is much heated in this 
country, and their being cold is the principal cauſe 
which renders partial heats that occaſionally exiſt 
n them ſo very injurious to health. 

The air of the room that comes into contact with 
the cold walls, and with the enormous windows, 
much, in open defiance of every principle of good 
aſte, have lately come into faſhion, is ſuddenly 
cooled, and being condenſed, and made ſpecifi- 
ally heavier than it was before, in conſequence 
af this loſs of heat, it deſcends and forms cold 
ireams, that are ſo much the more rapid and 
more dangerous as the partial heats in the room 


are more intenſe, —conſequently they are the more 
E E 3 : dan- 


cold of winter is commonly fatal to conſumptive 
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dangerous, as they are lels liable to be obſerved or 
felt. | 
If to theſe cold currents which are generated 
in the room, we add thoſe which come into it | 
from without, to ſupply the enormous quantity of 
air that is continually going off by the chimney, 
when there is a great quantity of coals burning in 
an open grate, we ſhall not be ſurpriſed, that 
thoſe who venture to go into ſuch rooms without 
ocing well wrapped up in furs, or other warm 
cloathing, ſhould be liable to take colds. 

I never ſee a delicate young lady dreſſed in 
thin muſlins, or gauzes, in the midſt of winter, 
expoſe herſelf in ſuch a perilous ſituation, with- 
out ſhuddering for the conſequences. But how 
many young perſons of both ſexes do we find, of 
delicate habits, and particularly among the highe: 
ranks of ſociety ?!—And what vaſt numbers are 
carried off annually by conſumptions ! 

It is well known, that this dreadful diſorder is 
almoſt always brought on by colds, and that the 


people; but why ſhould the inhabitants of thi 
iſland be ſo peculiarly ſubject to theſe colds? Is1t 
not highly probably that it is becauſe they do not 
take proper care to prevent them? For my part 
J declare, in the moſt ſerious manner, that I have 
not the ſmalleſt doubt that this is really the 
caſe. 

Much has been ſaid of the fappoſed danger 0 


keeping rooms warm in Winter, on account of the 
| 7 | | necel 
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neceſſity moſt people are under of ſometimes go- 
ing into the cold air. But how many proofs are 
there, that theſe ſudden tranſitions from heat to 
cold, or from cold to heat, are not attended with 


danger, if care be taken to be properly cloathed, 


and if the heats and colds are not partial ? 


How very hot do the Swedes and the Ruffians 
keep their houſes during the long and ſevere 
froſts that prevail in winter in thoſe countries? 
and yet no people are more ſtrong and healthy 


than they are, nor are there any leſs liable to ca- 


tarrhs and conſumptions. . 
It is the very warm rooms in which this hardy 


race of men ſpend much of their time in winter, 


(which; by promoting a free circulation of their 
blood gives them health and ſtrength) that ena- 
bles them to ſupport, without injury, expoſure, for 
ſhort periods, to the moſt intenſe cold. 

In Germany, the rooms of people of rank and 
faſhion are commonly kept, in winter, at the tem- 
perature of about 64* or 65* of Fahrenheit's ther- 
mometer (the dwellings of the peaſants are kept 
much hotter); but though the ladies in that 
country are, from their infancy, brought up with 


the greateſt care, and are as little expoſed to hard- 


ſhips, as the women of condition in this, or in any 
other country, they find no inconvenience in go- 


ing out of theſe warm rooms into the cold air. 


They even frequent the plays and the operas, and 


20 on ſlaying parties, during the ſevereſt froſts, and 


ſpend one whole month in the depth of winter (in. 
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the ſeaſon of the carnival) i in one continued round 


of balls and maſquerades. And, what may per-. 


haps appear to many ſtill more incredible, they 


ſeldom fail, whatever the ſeverity of the weather 


may be, to ſpend half an hour every: nn in 
* cold church. 

But if in Germany, where the winters are in- 
comparably more ſevere than they are in this 
country, perſons tenderly brought up, and of de. 
licate habits, find no inconvenience whatever in 
living in warm rooms, and in going from them 
into the cold air, why ſhould warm rooms be un- 
wholeſome in this country ? 

There cannot ſurely be any thing injurious to 
health in the genial warmth of 60 or 65*; and if 
pure air for reſpiration is what is wanted, the great 
height of our rooms in England ſecures us again 
all danger from that quarter. 

The prejudice in this country againſt living in 
warm rooms in winter, has ariſen from a very na- 
tural cauſe; and though the prejudice 1 15 general, 

and very deeply rooted, as its cauſe is known to 
me, I really have hopes that I ſhall be able to 
combat it. with ſome ſucceſs. I am perfectly ſure 
that juſtice will be done to the purity of my in- 
tentions in engaging in this arduous undertaking, 
and that I look upon as a circumſtance of no 
ſmall importanee, efpecially when I conſider that 
it tan hardly eſcape the obſervation of. my reader, 
that few perſons can be better qualified by their 
own experience, to — an opinion on any ſuhject, 
than 
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than I happen to be to give mine on that under 


conſideration. 

J went to Germany many years ago, with as 
ſtrong a prejudice againſt warm rooms as any body 
can have, but after having ſpent twelve winters in 
that country, I have learnt to know that warm 
rooms are very comfortable in cold weather, and 
that they certainly tend to the Preſervation of 
health: > 

Having occupied a very large houſe, i in which 
there are ſeveral apartments that are furniſhed 
with open chimney fire-places, I have had an ex- 
cellent opportunity of making experiments of the 


comparative advantages and diſadvantages of warm 


ing rooms with them, and with ſtoves, and my 
opinions on theſe ſubjects have not been haſtily 
formed, but have been the reſult of much patient 
inveſtigation. They have been the reſult of con- 
viction. 5 85 

Were there any thing new in what I recommend, 
I might be ſuſpected of being influenced by a de- 
fire to enhance the merit of my own diſcoveries or 
inventions; but as there is not, this ſuſpicion 


cannot exiſt ; and I may fairly expect to be heard 


with that impartiality which the purity of my in- 
tentions give me a right to expect. 

It may perhaps be aſked by ſome, what right 1 
have to meddle at all in a buſineſs that does not 
concern me perſonally ? Why not let the people 
of this country go on quietly in their own way, 
without tiring them with * for introducing 

changes 


* 
0 J 
of. 
IL. 
1 
"7 
"x7 
wn BY 
Ws 
Fix. 1 © 
$ * 
. 
EY 
EY 
=: 
BE 7 
1 
FE. 
_— 
7 
1 
hs 
Na 
- 1 
3 4 
£97 & | 
4 4 4 
1X: 
1 P * 
: A 
14 
BIKE 
* 
* "A 
Þ 
4 
2 
5 
2. * 
3 
7 
42 
Tat 
= 
FX 
4 
* . 
7 
* 
* 
1 ., = 
£55 
* 
re 
by” 
Mz. 
"nd 
1 
4 
1 
192 
1 
1 
1 
1 
8 
+ 
1 
5 
13 
i 4 
. 
k 
» 
S 
& 4 
J \ 
7 * 
N 
13 
'Y a 
. 
= 
* * 
* 
1 
+ is - 
14 
1 


N 
8 


Lg _ 
Gs = 
CE 5 7 * 
3 


1 
Berne 7-4 
YE SE. 
oof, Rus wan, 


— 228 33 2 * 5 2 — 2 = s - — * —.— * 
—— A - cos . * 5 
— + 1 299; 
— * 1 — — 8 2 7 — — — — r * * 1 * 
5 an tay * crys es r 83 
Kere * N 
1 » - , i". 45 2 — nn > 
= . 2 ＋ 2 * rt p, > — Wo, ww = 7 


ph 


- be 
- PETR 
* 2 
» 
4 4 
G - 
- "* 
* £ 
. 
3» 
1 
5 
* 
STS 7 
y [ 
7 
84 
F F 
F 
- ; 
AF 1 
1 1 
; 5 
7 
. 1 
{4 
151 
> 
bd 7 
* 
1 
% 
[ 
} 
* 7 
7 
3-3 \ 
>; 
: 
” 
ET 
4 
* = 
* 
4 
1 
Lf 
7 
* 
* 
I 
*® 
N. 
F 
1 54 0 
2 5 
bn 
* 7 
1 
1 
* 4 
"4 
— 
- 
Ss 
1 | 3 
LS ? 
4 4 A 
- | 
3 
3 
* 9 
1 * 
1 
9 * 
"A . P 
> I 
bh 4 
3 
325% 
» 309 
7 TX 
143% 
* 
5 
SH 
r * 
4 F £27 
. 
7 * 
b &7 
N , 
* 
; 
1 T «Y 
© 
— 1 
1 
1 8 
18 
. 
3 
"F. it 
4 3 
33 
085 7} 
3 
"RT 
"= \ 
* "ets 
Re 
* 
1 
- « ix 
” 
= 
Y * * 
2 
48 
[ 
4 
"i 
1 1 
a 
= 7 
Y 
* Fr 
> 
; | 
_ * 
8 
14 4 
* 8 
3 #7 
; 
oo 
> "> 
qe 2 
* 
238 
EX. 


* + 
12 
42 
$1 

J. 
| 
iy 


4 
oo 
[2 

þ 


470 Of the Salubrity [ESSAY XII. 


changes in their cuſtoms and manner of living, to 
which they evidently have a decided averſion? 

To fuch queſtions and obſervations as theſe ! 
ſhould make no reply, but ſhould till feel anxious 
to promote, Ly every means in my power, all ſuch 
improvements as tend to increaſe the comforts and 

innocent enjoyments of life, from whatever quarter 
they might come. 

If it be wiſdom to chooſe what is good, it muſt 
be folly to refuſe what is advaritagrous to us ;— 
and if liberality be an ornament to a reſpectable 
character, it is weakneſs to be aſhamed of adopting | 
the uſeful] inventions of our neighbours. 

J am not without hopes, that, at ſome future 
period, houſes in England will become as cele- 
brated for warmth and comfort, as they are now 
for neatneſ*, and for the richneſs and elegance of 
their furniture. 

However habit may have reconciled us to it, or 
rendered us inſenſible to its effects, cold is un- 
doubtedly a very great phyſical evil. It may be, 
and no doubt is, productive of good in ſome way 
or other, but that is not a ſufficient reaſon why 
we ſhould not endeavour to guard ourſelves againſt 
its painful and diſagreeable effects. Their being 
painful is a proof of their being hurtful, and it is 
moreover a kind intimation to us of the preſence 
of an enemy, to be avoided, 

We may, no doubt, by habit, inure ourſelves | 
to cold in ſuch a manner as to render our bodies 


in ſome degree infenfible to it; but does it neceſ- 
ſarily 
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farily follow that by theſe means its pernicious 
effects on us are prevented, or even diminiſhed? 
] ſee no reaſon for ſuppoſing this to be the caſe. 

If inuring to cold were a ſufficient preſervative 
againſt its bad effects, this method (which, cer- 
tainly, would be the moſt economical) would, we 
have reaſon to think, have been adopted by Pro- 
vidence in reſpect to brute animals; but beaſts 
and birds which paſs the winter in cold climates, 
are all furniſned with warm winter garments. 

What provident nature furniſhes to brute ani- 
mals, man is left to provide for himſelf, or to ſup- 
ply the want of it by his ingenuity. 


If living in cold rooms really tended to give 


ſtrength and vigour to the conſtitution, and to 
enable men to ſupport without injury the piercing 
cold of winter, we might expect that the dwellings 
of the inhabitants of the Polar regions would be 
kept at a very low temperature; but this is ſo far 
from being the caſe in fact, that we always find 
the hotteſt rooms in the coldeſt climates. 


If the tranſition from a hot room to the cold 


air were ſo dangerous as it is repreſented, how does 
it happen that Swedes and Laplanders, who live 
in rooms that are kept exceſſively hot, do not 
take cold when they expoſe themſelves to the in- 

tenſe cold of their winters? 
| Swedes and Ruſſians, who paſs the winter in Eng- 
land, never fail to complain of the uncomfortable 
coldgeſs of our houſes, and ſeldom eſcape catarrhs, 
and other diſorders occaſioned by cold. And the 
| ſickneſs 
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fickneſs and mortality which prevailed among the 
Ruſſian ſoldiers and ſailors, who wintered in this 
country in the years 1798 and 1799, were gene- 
rally, and no doubt juſtly aſcribed to their being 
unable to ſupport the cold to which they were ex- 
poſed in our barracks, and in our hoſpitals; a de- 
gree of cold to which they never had been accuſ- 
tomed, bi doors, and which to them appeared 
to be quite inſupportable. 

Theſe are ſtrong facts; and the evidence they 
afford in the caſe under conſideration, is pointed, 
and appears to me to be incontrovertible. There 
are many other ſimilar facts that might be adduced 
in ſupport of the poſition we are endeavouring to 
eſtabliſh. 

It has often been objetted to warm rooms, that 
the air in them is always confined, and conſe- 
quently unwholeſome; but no argument more 
perfectly groundleſs and nugatory was ever * 
duced in ſupport of a bad cauſe. 

When, in cold weather, a room is kept warm, 
the air in it, ſo far from being confined, is con- 
tinually changing. Being ſpecifically lighter (in 
conſequence of its being warm) than the air with- 
out, it is impoſſible to open and ſhut a door 
without vaſt quantities of it being forced out of the 
room by the colder air from without, which ruſhes 
in; and if at any time it be required to ventilate 
the room in ſo complete a manner that not a par- 
ticle of the air in it, ſhall remain in it, this may bc 


done 1 in leſs time than one minute, merely by let- 
ting 
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ting down the top of one of the windows, and at 
the ſame time opening a door which will admit 
the external colder, and heavier air. And it muft 
not be imagined that the room will be much cooled 


in conſequence of this complete ventilation. So far 


from it, a perſon returning into it, three or four 
minutes after it had been ventilated, and the air 
in it totally changed, would not find its tempera- 
ture ſenſibly altered. 

The walls of the room would till be nearly as 
warm as before, and the radiant heat from thoſe 
walls, paſſing through the tranſparent air of the 
room, without any ſenſible diminution of their 
calorific powers, would produce the ſame ſenfation 
of warmth as they did before. And even the cold 
air admitted into the room would in a few minutes 
become really warm. And as the ſpecific gravity 
of air is ſo very ſmall, compared with that of the 
denſe ſolid materials of which the walls, floor, 
and ceiling of the room are conſtructed, the 
warming of this air will not ſenſibly cool the 
room. Y 

Hence we ſee how ealy it is to ventilate warm 
rooms, in cold weather, and alſo how impoſhble 
it would be to live in ſuch a room, without the 
air in it being perpetually changed, and replaced 
with freſh and pure air from without. 

It is thoſe who inhabit cold rooms who are ex- 
poſed to the danger of breathing confined air; for 
it would be 1 in vain to open the doors and win- 
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dows of ſuch an apartment; if the air in it is as 
cold, and conſequently juſt as: heavy, as that with- 
out, there is no phyſical reaſon why it ſhould move 
out of its place. Part of it may indeed be blown 
out by a wind, or, without opening the doors and 
windows, a part of it may be forced up the chimney, 
if there be a fire burning in it; but this kind of 
ventilation is not only dangerous in a very high 
degree, to the health of thoſe who are in the room, 
but it is alſo partial, and very incomplete. As 
the currents of cold air which ſupply the draught 
of an open chimney fire are confined to the bottom 
of the room, below the level of the mantel of the 
fire-place, the ſame air may remain for weeks in 
the upper parts of the room, and perhaps for a 
much longer time in ſome remote corner, far from 
the fire. 

I think enough has now been faid to prove to 
the ſatisfaction of every reaſonable perſon who 1s 
diſpoſed to liſten, and willing to be convinced, 
that the air in rooms properly and equally warmed 
in cold weather cannot be confined and contami- 
nated ;—and that inhabiting warm rooms in win- 
ter, ſo far from rendering perſons weak and unable | 
to bear the cold on going abroad, is the beſt pre- 
ſeryative againſt the bad effects of occaſional ex- 
poſure to -**Y 

If there are any perſons who like cold rooms, 
and partial chilling ſtreams of cold air, and prefer 
them to the genial warmth of a mild and equal 
tempe- 
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. 


temperature, that choice muſt be confidered as a 

matter of taſte, about which there is no diſput- 
g 

There is a ſimple experiment, eaſily made, and 
no wiſe dangerous, which ſhews, in'a ſenſible and 
convincing manner, that warmth prepares the body 
to bear occaſional cold without pain and without 
injury: let a perſon in health, riſing from a warm 
bed, after a good night's reſt, in cold weather, 
put on a dry warm ſhirt, and dreſſing himſelf 
merely in his drawers, ſtockings, and ſlippers ; let 
him go into a room in which there is no fire, and 
walk leiſurely about the room for half an hour, 
or let him fit down, and write or read during that 
time, he will find himſelf able to ſupport this 
trial without the ſmalleſt inconvenience ; the cold 
to which he expoſes himſelf will hardly be felt ; 
and no bad conſequences to his health will reſult 
from the experiment. Let him now repeat this 
experiment under different circumſtances. In the 
evening of a chilly day, and when he 1s ſhivering 
with cold, let him undreſs himſelf to his ſhirt, 
and fee how long he will be able to ſupport expoſure 

to the air in a cold room in that light dreſs. 
There is another remarkable fact, with which I 
was made acquainted by an eminent Phyſician of 
London, Dr. Buanz, which can hardly be ac- 
counted for but on a ſuppoſition that heat pre- 
pares and enables the body to ſupport cold. 
Thoſe perſons who, after having remained ſeveral 


years in the hot climates of India, return to reſide 
in 
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in this country, do not feel near ſo much incon- 
venience from the cold of our climate the fir 


year after their return, as they do the ſecond — 


If they would be perſuaded to live in warm rooms, 
zwhen they are Within doors; and make a free uſe of 
the warm bath, they never would feel any incon- 
venience from it; and they might with ſafety take 
much more exerciſc in the open air than they 
now do. | 

Occaſional expoſure to cold, when the body i 1s 
prepared to ſupport it, fo far from being dan- 


gerous, or injurious to health, is ſahubrious 1 in a 


high degree. 
It is in order that people may be enabled to g0 


abroad frequently, and enjoy the fine bracing cold 


of winter, that I am ſo anxious that they ſhould 
inhabit warm comfortable rooms, when they are 
within doors. But if, during the time when they 
are ſitting ſtill, without exerciſe, the circulation 
of the blood is gradually and inſenſibly diminiſhed F 
by the cold which ſurrounds them, and above all, 


by the cold currents of air in which they are ex- I 


poſed, it is not poſſible that they ſhould be able 
to ſupport an additional degree of cold without 
ſinking under it] 

They are like water, which, by long expoſure 
to moderate cold, in a ſtate of reſt, has been flow!y | 
cooled down below the freezing point; the ſmalleſt | 
additional cold, or the {mall agitation, changes 1 
to ice in an inſtant; but water at a higher tem- 


Perature, and full of latent heat, will ſupport the 
6 fame 
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fame degree of ſevere froſt, for a conſiderable 
time, without appearing to be at all affected by 
it—The more attentively this compariſon is con- 
ſdered, the more juſt will it be found; and the 
more concluſive will be the inferences that are 
derived from 1t. 

If man has been leſs kindly uſed than brute 
animals by being ſent naked into the world, with- 
out a garment to cover and defend from the in- 
clemency of the ſeaſons, the power which has 
been given him over FIRE has made the moſt 
ample amends for that natural deficiency ; and it 
would be wiſe in us to derive all poſſible advantages 
from the exerciſe of the high prerogative we enjoy. 


4 


END OF THE TWELFTH ESSAY. 
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OBSERVATIONS 


CON CERNING THE 


\LUBRITY OF WARM BATHING, 


+ 
+ 


þ 


AND 


THE PRINCIPLES 


© 


ON WHICH 


WARM-BATHS 
SHOULD BE CONSTRUCTED. 


F F 2 
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CONTENTS OF THIS ESSAY, 


The ſalubrity of warm bathing has been univerſalyl 
acknowledged in all ages.—1t has been prafiijed 
in all climates. An account of a circumſtance by 
which the author was accidentally induced to tun 
his attention to this ſubjetct. Good eſtects experience 
by him from a very free uſe of the warm bath, 
It is found that the uſe of the warm bath, ſo fa 
from rendering perſons peculiarly liable to take 
cold on going into the cold air, actually ſirengtheni 


| 

the conſtitution, and diminiſhes the danger attendin | 
occaſional expoſure to cold. —Excluſrve of the ſaluia | 
- . effeftts of warm bathing, the practice is well «ll 
ſerving of being recommended on account of ihe dill | 
lightful enjoyment which it affords. — Probability © 
that the beſt method of fitting up and uſing war ; 
baths is not known in this country, Mater i 
large quantities is not ſo neceſſary in a warm bal fu 
as is generally ſuppoſed. — Probability that i iſ th 
the warmth, and not the water, to which the ja m- 
tary effects reſulting from warm bathing org lb 
be aſcribed Danger attending the uſe of tepid af i. 
temperate baths, — An account is given of the r, 
of an interefling experiment. Great ingenuity A bre 
played in the conſtruction of the hot baihs of out 


Rrfſians.— A ſketch of a plan for an elegant vail vit 
lan of a bath on a more economical ſcale. 
| Deſcription (from M. Savary) of the mann 
which the warm bath is uſed in Egypt, and of 
Pleaſurable ſenſations which reſult from the uſe of i 
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AD I any hopes of being able, by any thing I 
H could ſay, to prevail on the inhabitants of this 
land, to adopt more generally a practice which ſo 
many nations have conſidered as a moſt rational 
luxury, and which, no doubt, is as conducive to 
health, as it is eſſential to perſonal cleanlineſs, I 
ſhould think my time well employed were I to write 
zyolume in recommendation of warm bathing: but 
[am ſenſible, that after all that has already been 
lad on that ſubject, by ancient and modern 
writers; —by hiſtorians, and by medical men; 
what I could add would be of little avail. The 
ſubject is, however, ſo intimately connected with 
that treated in the preceding Eſſay (XII.) that I 
may, perhaps, without any impropriety, take the 
liberty to make a few obſervations concerning 
It, - | 

If a perfectly free circulation of the blood, 
brought on and kept up for a certain time, with- 
out any violent muſcular exertion, and conſequently 
nithout any expence of ſtrength, be conducive to 
bealth, in that caſe warm bathing muſt be whole- 
ome; and ſo far from weakening the conſtitution, 
muſt tend very powerfully to ſtrengthen it. 
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Among thoſe nations where warm bathing has 
been moſt generally practiſed, and where the effect 
of it have of courſe been beſt known, no doubt 
have ever been entertained of its being very bene. | 
ficial to health; and nobody can doubt of its 
being pleaſant and agreeable in a high degree. 


OR =o CERES 3205 


Had warm bathing never prevailed but in cer- f 
tain climates, doubts might be entertained of its b 
general uſefulneſs; but fo many nations, — remote t 
from each other, —and inhabiting countries ex- n 
tremely different, not only in reſpect to climate, WM i: 
but alſo in reſpect to ſituation and produce, and 05 
where manners and cuſtoms have been extremely ba 
different in all other reſpects, have practiſed it.— ab 
that we may ſafely venture to pronounce warm co 
bathing to be uſeful to man. | ha 
It was by accident I was led, about two years MI = 
ago, to conſider this ſubject with that attention da 
which it appears to me to deſerve; and I then made it! 
an experiment on myſelf, the reſult of which coi 


really think very intereſting, and of ſufficient im- wir 
. Portance to deſerve being made known to the Wi war 
public. | yt 

The waters of Harrowgate, i in Yorkſhire, having 
been recommended to me by my phyſician, I went 
there in the month of July 1800, and remained 
there two months. I began with drinking the 


waters, at the well, every morning, and with bathing] T 
in them, warmed to about 9g6* of Fahrenheit's WM net 
thermometer, every third day, at my lodgings: rem 

At firſt, I went into the bath at about ten I «th 


o'clock | 
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gclock in the evening, and remained in it from 
ten to fifteen minutes; and immediately on coming 
out of it, went to bed, my bed having been well 
warmed, with a view to preventing my taking 
ld, 
Having purſued this method ſome time, and 
finding myſelf frequently feveriſh and reſtleſs after 
bathing, I accidentally, in converſation, men- 
tioned the circumſtance to an intelligent gentle- 


man, who happened to lodge in the houſe, and who 


had long been in a habit of viſiting Harrowgate 
every year. He adviſed me to change my hour of 
bathing; and to ſtay longer in the bath; and, 
above all, to avoid going into a warmed bed on 
coming out of it. I followed his advice, and ſhall 
have reaſon, all my life, to thank him for it. 

now went into the bath regularly every third 
day, about two hours before dinner, and ſtaid in 
it half an hour, and on coming out of it, inſtead of 
going into a warmed bed, I merely had myſelf 
wiped perfectly dry with warmed cloths, in a 
warmed room, adjoining to the bath; and dreſſing 
myſelf in a bed-gown, which was moderately warm, 
Tretired to my room, where I remained till dinner 


time, amuſing myſelf with walking about the room, 


and with reading, or a tell it was time to 
dreſs for dinner. | 

The good effects pi by this change of 
method were too ſtriking not to be remarked, and 
remembered. I was no longer troubled with any 
ok thoſe feveriſh heats after bathing, which I expe- 
| pus rienced 
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rienced before; and ſo far from feeling chilly, os. 
being particularly ſenſible to cold on coming out of 
the bath, I always found myſelt leſs ſenſible to cold 
after bathing than before. I even obſerved re- 

peatedly and invariably, that the glow of health, 
and pleaſing flow of ſpirits, which reſulted from the 
full and free circulation of the blood, which bathing 
had brought on, continued for many hours; and 
never was followed by any thing like that diſtreſſ- 

ing languor which always ſucceeds to an artificial 
increaſe of circulation, and momentary flow of 
ſpirits, which are produced by ſtimulating me- 

dicines. 
I regularly found that I had a better appetite 

for my dinner on thoſe days when I bathed, than on 
thoſe when I did not bathe,—and alſo, that I had a 
better digeſtion, and better ſpirits; and was ſtronger 
to endure fatigue ; and leſs ſenſible to cold in the 
afternoon and evening. 

As theſe favourable reſults anticared to be quite | 
regular and conſtant, I was induced to proceed to 
a more deciſive experiment. I now began to 
bathe every /econd day; and finding that all the | 
advantageous effects which I had before expe- 
rienced from warm bathing ſtill continued, I was | 
_ encouraged to go one ſtep further; and I now began 
to bathe every day. 

This experiment was thought to be very ba- 
zardous, by many perſons at Harrowgate, and 
even by the phyſician, who did not much approve 


of my proceedings; but as no inconvenience ol 
<A any 
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any kind appeared to reſult from it, and as I found 
myſelf growing ſtronger every day, and gaining 
freſh health, activity, and ſpirits, I continued the 
practice, and actually bathed every day, at two 
o'clock in the afternoon, for half an hour, in a 
bath at the temperature of 96* and 97 degrees of 
Fahrenheit's ſcale, during 7/:iriy-five days. 

The ſalutary effects of this experiment were per- 
fectly evident to all thoſe who were preſent and 
ſlaw the progreſs of it, and the advantages I re- 
ceived from it have been permanent. The good 
ſtate of health, which I have fince enjoyed, I 
aſcribe to it 1ntirely.—Bur it is not merely on ac- 
count of the advantages which I happened to de- 
rive from warm bathing, which renders me fo warm 
an advocate for the practice. Excluſive of the 
wholeſomeneſs of the warm bath, the luxury of 
bathing is ſo great, and the tranquil ſtate of mind 
and body which follows it, is fo exquiſitely de- 
lightful, that I think it quite impoſſible to recom- 


rational and elegant refinement. 

I am perſuaded, however, that we are very far, 
in this country, from underſtanding the beſt me- 
thod of fitting up warm baths, and of uſing them 
in the moſt comfortable and advantageous man- 
ner. It appears to me to be quite evident that it 
is not the water, but the warmth to which moſt, if 
not all the good effects experienced from warm 
bathing, ought to be aſcribed. 

Among thoſe nations where warm bathing has 
been 


— 


mend it too ſtrongly, if we conſider it merely as a 
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been moſt generally practiſed, water has ſeldom 
beem employed, except occaſionally, and merely 


for waſhing and cleaning the ſkin: and though 
waſhing in warm water is pleaſant, and is, no doubt, 


very wholeſome; yet, remaining with the whole 
body, except the head, plunged and immerſed in 
that liquid for ſo great a length of time as is ne- 
ceflary, in order that a warm bath may produce 
its proper ſalutary effects, is not very agreeable, 
nor is it probably either neceſſary or ſalutary. 
The manner in which a warm bath operates, In 
producing the pleaſant and falutary effects which 
are found to be derived from it, appears to me to 
be ſo evident as to admit of no doubt or difference 
of opinion on that ſubject. 
The genial warmth which is applied to the ſkin, 
in the place of the cold air of the atmoſphere, by 
which we are commonly ſurrounded, expands all 
thoſe very ſmall veſſels where the extremities of 
the arteries and veins unite, and by gently ſtimu— 
hting the whole frame produces a free and full 
circulation, which, if continued for a certain time, 


removes all obſtructions in the vaſcular ſyſtem, and 


puts all the organs into that ſtate of regular, free, 
and full motion, which is effential to health, and 
alſo to that delightful repoſe, accompanied by a 
conſciouſneſs of the power of exertion, which con- 
ſtitutes the higheſt animal enjoyment of which we 


are capable. 
If this ſtatement be accurate, it cannot be diffi- 


cult to explain, in a manner perfectly ſatisfactory, 


why 
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why a warm bath is often found to produce ef- 


fects when firſt uſed, and eſpecially by thoſe who 
ſtay in the bath for too ſhort a time, which are 
very different from thoſe which it ought to pro- 


duce, and which it cannot fail to produce when 


properly managed. We ſhall likewiſe be enabled 


to account for the feveriſh ſymptoms, which reſult 


from going out of a warm bath into a warmed 
. | 
The beginning of that ſtrong circulation, which 
is occaſioned on firſt going into a warm bath, is an 
effort of nature to remove obſtructions ; and if 
time be not given to her to complete her work, 
and if ſhe be checked in the midſt of it, the con- 
ſequences muſt neceflarily be very different from 
thoſe which would reſult from a more ſcientific and 
prudent management. Hence we ſee how neceſ- 
fary it is to remain in a warm bath a ſufficient time; 
—and above all, how eſſential it is that the bath 
ſhould be rea/ly warm, and not . or what has 
been called 7emperate. 

When we conſider the rapidity with which water 
carries off heat from any body hotter than it, 
which is immerſed in it, we. ſhall find reaſon for 
aſtoniſhment that any perſon, even the ſtrongeſt 
man in a ftate of the higheſt health, is able to 
ſupport the loſs of heat which muſt neceſſarily re- 
ſult from lying for half an hour quite motionleſs 
ina tub of water, at the temperature of 55 or 60 
degrees; and yet, if I am rightly informed, baths 
at that temperature have ſometimes been ordered 
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by phyſicians, and even for perſons of delicate con- 
ſtitutions. 

Becauſe we are able to ſupport that degree of 
cold, without injury, in air, that is very far indeed 
from being a good reaſon for concluding that water 
at that temperature would not be hurtful ; for 
water is 800 times more denſe than air, and con- 
ſequently when it is cold, muſt deprive our bodies 
of heat, when we are immerſed in it, with infi- 
nitely greater rapidity than air, at the ſame tem- 
perature, can do. | 

Having reaſon to think that phyſicians 1n gene- 
ral are not ſufficiently aware of the very great dif- 
ference there is in the powers of theſe two fluids 
to carry off heat when they are both at the ſame 
temperature ;—and having myſelf been a witneſs, 
more than once, to very alarming conſequences 
which have reſulted from the uſe of what was called 
a tepid bath, I cannot reſiſt the inclination ] feel 
to avail myſelf of this opportunity of calling the 
attention of medical men to a circumſtance which 
is, moſt undoubtedly, of very ſerious importance. 

When we go into a bath at the temperature of 
about 96 degrees (which is blood heat) though the 
water at firſt may ſeem warm to us, and even hot, 
yet it is not capable of communicating much heat 
to us, for our bodies being at the ſame tempera- 
ture, except it be perhaps at the very ſurface of 
the ſkin (where the nerves of feeling are moſt plen- | 
tifully diſtributed) there .is no reaſon why heat 


thould pats out of the water into us; but if the 
| water 
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water be only a few degrees below the temperature 
of the blood, though it may feel warm when we 
firſt go into the bath, yet that ſenſation will ſoon 
be followed by one of a very different nature; and 


the water will carry off heat very rapidly from the 


ſurface of the body. 


A rapid cooling of the body, by carrying off, by | 


a mechanical proceſs, the heat generated in the 
body by the action of the vital powers, may, or 


may not, be adviſeable in certain caſes. That is 


a queſtion of nice diſcrimination, and one upon 
which I ain perie&ly ſenſible that I am not quali- 
fied to decide: but I may be allowed to point out 
phyſical conſequences, not very obvious, and con- 
ſequently not likely to be ſubjects of meditation 
and inveſtigation, which ought certainly to be 
rightly underſtood. | 

There is one obſervation more reſpect ing tepid 
and temperate baths, which appears to me to 
be deſerving of particular attention, and that 1s, 
the ſtate of inaction in which a perſon commonly 
remains in ſuch a bath, and the probable conſe- 
quences of inaction under ſuch circumſtances. 
Swimming 1s univerſally allowed to be an whole- 
ſome exerciſe, and there are few inſtances, I be- 


lieve, of harm ariſing from it, even when the water 


has been at a much lower temperature than that 
of the blood; but I am far from being of opinion 
that remaining in the water, without any muſcu- 
lar exertion, would be found to be equally condu- 
cive to health. 
| EEE: Cold 
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Cold baths are perfectly different from hot baths, 
and tepid baths, and the intention of the phy- 


fician in ordering them is alſo different. I am not 


prepared to explain the phyſical effects produced 


by a momentary plunge into cold water ; and much 


leſs to give an opinion reſpecting the ſalubrity of 


the practice of cold bathing, or of its uſefulneſs as 


a remedy for certain diſeaſes. 

But to return from theſe ſpeculations to more 
intereſting details—to the reſults of actual exper- 
ments. — During the thirty-five days that I con- 
tinued to make daily uſe of a warm bath, I made 
a number of experiments on myſelf, in order fully 
to ſatisfy my own mind on ſeveral important points, 
reſpecting which I ftill had doubts remaining. 
Some of thoſe experiments were certainly too 
hazardous to be reconciled to. ſober good ſenſe, 
and to that prudent attention to the preſervation 
of health, which every wiſe man would be afhamed 
of neglecting. But though I may, be blameable 
for my temerity, and may even expoſe myſelf to 
ridicule by making a diſcovery of my raſhnels ; 
yet I am ſo deeply impreſſed with the importance 


of the reſults of ſome of my experiments, that I 
cannot refrain from laying them before the public. 


Having long entertained an opinion, that the mot 


effectual means that can be uſed to prepare the 


body to ſupport, without inconvenience, and with- 
out injury, thoſe occaſional expoſures to cold, to 


which every perſon is liable who inhabits a cold 
country, is, by a proper application of warmth, and 
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without the fatigue of violent muſcular exertion, to 
bring on, and keep up for a certain time, at certain 
intervals, ſuch a full, ſtrong, and free circulation 
and perſpiration, as ſhall effectually remove, from 
time to time, all thoſe gradual contractions and 
obſtructions which chilling cold naturally produces, 
and give a new impulſe to thoſe actions in which 
life, health, and ſtrength conſiſt; I imagined that, 
if this opinion was well founded, the uſe of the 
warm bath, inſtead of rendering my habit more 
delicate, and making me more liable to take cold 
on expoſing myſelf in the cold air, I ſhould cer- 
tainly find myſelf ſtrengthened by it, - $09 my con- 
ſtitution rendered more robuſt. 

The firſt direct proofs I had, that this advan- 
tageous change had actually taken place in me, 
were accidental; and it was probably that diſcovery 
which induced and encouraged me to expoſe my- 
ſelf voluntarily to more ſevere trials. 

| had, from the time of my firſt arrival at Har- 
roweate, been in a habit of retiring to my room 
towards evening every day, where I commonly 
ſpent an hour or more in reading or writing, and 
as I never had any fire in my room, I frequently 
felt myſelf quite chilled by the cold of the even- 
ing. At this time I bathed only once in three 
days; but after J had begun to go into the bath 
vefore dinner, I ſoon found that I was much leſs 
{cnfible to the cold of the eveming on thole days 

when I bathed, than on thoſe when - did not 
bathe, 

It 
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It was the diſcovery of this intereſting fac 
which contributed much, and perhaps more than 
any thing elſe, to induce me to take the reſolution, 
(which was conſidered as very violent and unag- 
viſed) of going into the bath every ſecond Wy 
and afterwards every day. h 

After I had continued to bathe every day for 
ſome time, I no longer felt the ſmalleſt inconye- 
nience from the cold of the evening, though ! 
frequently fat in my room with the windows open, 

when the weather was very cold and chilly, til 
it was ſo dark that I could neither ſee to read nor to 
write; and when TI joined the company below, I felt 
myſelf in high ſpirits, and never wanted an ex- 
cellent appetite to my ſupper. My fleep was un- 
diſturbed and refreſhing ; and every thing InCicated 
the return of perfe& health. 

All theſe favourable appearances having conti- 
nued for ſome time, and finding my ſtrength to 
increaſe daily, I became more venturous, and fre- 
quently went out after it was dark, when the 
. evening was cold and raw, and walked alone more 
than half an hour on the bleak dreary common, 
which lies before the houſe where I lodged (the 

Ganby Inn) to ſee if my conſtitution was really fo 
much changed as to enable me to ſupport that 
trial without taking cold. | 

I even returned on foot from the play-houſe 


acroſs the common, ſeveral times, in the evening, 


lightly dreſſed, when a cold wind blew over the 


common, and after I had ſuffered much from heat 
in 
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in the theatre: but in none of theſe ſevere trials 
did I receive the ſmalleſt injury : I never too 
cold, nor did I experience any feveriſh heats, or 
reſtlefſneſs, on going to bed after them. I call them 
ſevere trials, and as ſuch they will doubtleſs be 
conſidered, when it is recollected, that when I ar- 
nved at Harrogate, I was far from being in a good 


fate of health, (having never recovered from the 


dangerous illneſs I had brought on myſelf fix or 
ſeven years before in Bavaria, by exceſſive applica- 
tion to public buſineſs) and when it is remembered 
that at the time when I was expoſing myſelf in this 
manner to the danger of taking cold, I was uſing 
the warm bath every day. 

But I am firmly pesſuaded that it was to the 
warm bath, that I was indebted for my eſcape 3 
and it is that perſuaſion which has induced me to 
| publiſh this account of my experiment. 

am very far indeed from wiſhing that my exam- 
ple ſhould be followed in all points. All the un- 
| adviſed and imprudent details of the experiment 
may, and ought to be omitted. It would indeed 
be more than imprudent; it would be fooliſh to 
repeat them. But I do really believe that all thoſe 
who will be perſuaded to adopt the practice of 
varm bathing, in health and in ſickneſs, will find 


the greateſt and moſt permanent adyantages from 


It, | 
Were the general and conſtant uſe of the warm 
bath, by perſons in health, a new thing, I ſhould 
ave many ſcruples in recommending it to the 
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public, whatever my private opinion of its ſalu. 
brity might be. But ſo many nations have prac. 
tiſed it for ages; and there are ſo many who now 
practiſe it, and—what is very remarkable—one 
(the Ruſhan) which inhabits the coldeſt parts of 
the globe, that there cannot poſſibly be the ſmalleſt 
| reaſon to doubt of its beneficial effects. 

1: With regard to the pleaſant effects that reſult 
from the uſe of the warm bath, there never has 
been any difference of opinion. But till, I am | 
quite certain that the true luxury of warm bathing 
is not underſtood in this country; and till the WM 
conſtruction of our baths is totally changed, M 
and a different manner of © uſing them adopted, we 
never can enjoy a warm bath as it ought to be 

enjoyed. | 
As we muſt allow, that in moſt caſes, and particu- 
larly in a matterofthis kind, it is much more wiſe and | 
prudent to adopt thoſe arrangements and improve- 
ments which have been the reſult of the experience 
. of ages, than to ſet down and attempt to invent | 
y: any thing new ; I'think we-cannot do better than 
to rebuild ſome of the baths which were left us by 
the Romans. They moſt certainly underſtood warm 
bathing, as well as any nation ever did; and if 
there be any thing in our climate which renders 
any deviations neceffary from the manner com- 
monly practiſed in conſtructing baths in warmer 
countries, there is no doubt but thoſe luxurious 
foreigners, who had poſſeſſion of this iſland for ſo 
many years, muſt have found them out. The 
. | plans 
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plans they have left us may therefore be adopted 
with ſafety as models for our imitatiqn. 

I am far from wiſhing to ſee the baths. of Dio- 
clefian and Caracalla riſe up, in all their ſplendour, 
 intheneighbourhood of London, for I am well aware 
that the magnificent and oftentatious exhibitions 
of a nation of conquerors, and flayes, would but 
ill accord with the manners of a free, enlightened, 
and induſtrious people; but ſtill I cannot help 
wiſhing that the inhabitants of this iſland, and 
all mankind, might enjoy all the innocent luxuries 
and comforts that are within their reach. 

I am even jealous of the poor Ruſſian peaſant ; 
and when I ſee him enjoying the higheſt degree of 
delight and ſatisfaction in the rude cave which he 
calls a warm bath—without wiſhing to diminiſh 
his pleaſure I greatly lament that ſo uſeful and 
lo delightful an enjoyment ſhould be totally un- 

known to ſo great a portion of the human ſpecies. 
Who knows but that the poor Ruſſian, in the 
midſt of his ſnows—with his warm room, and 
warm bath—may not on the whole, enjoy quite as 
much happineſs as the inhabitant of any othet 
country? And if this be really the caſe, what an 
addition would it be to the enjoyments of the in- 
babitants of other, more fayoured countries, to add 
the warm room, and warm bath of the Ruſſian, to 
all their local advantages! When I meditate pro- 
foundly on theſe ſubjects, it is quite impoſſible for 
me not to feel my boſom warmed with the moſt 
mn zeal for the diffuſion of that know- 

G G2 | ledge 
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ledge which contributes to the comforts and en- 
joyments of life. | 

There is nothing more intereſting than the re- 
ſults of the ingenuity of man in the infancy of 
ſociety, before the light of ſcience has extended 
his views, and increaſed the number of the objects 
of his purſuit. Ever intent upon a few fimple 
mechanical contrivances, the uſefulneſs of which 
he continually experiences, all his thoughts remain 
concentrated on them, and all his ingenuity and 
addreſs are employed in rendering them perfect, 
and uſing them with agility and effect. When we 
examine the implements which ſavage nations have 
contrived to provide for themſelves, almoſt without 
tools, we ſhall ſee one of the moſt ſtriking proofs 
to be found, of the effects of perſevering induſtry, 
and long experience. 

No perſon of any feeling can contemplate 
the canoes, fnow-ſhoes, and hunting and fiſhing- 
tackle of the North American ſavages, without 
experiencing emotions which it would be very 
difficult to deſcribe : and the ingenuity diſplayed 
by the Ruſſian peaſant, in the conſtruction and 
—_—_— of his warm bath, is not leſs ſtrił- 


ing. 


Pneumatics, hydroſtatics, and chemiſtry, he has 
proceeded in the ſame manner, preciſely, as he 
would have done, had he underſtood: all thoſe 
ſciences; and without money, or the means of 


* any thing of value, he has * 
wit 


Without any „ of the principles of 
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with the rude materials, of no value, which he 
finds lying about him, to conſtruct an edifice in 
which he enjoys, in the moſt complete manner 
poſſible, all the delightful ſenſations which reſult 
from one of the moſt rational pleaſures, of the moſt 
refined and luxurious nations. And if ſecurity in 
the poſſeſſion of an advantage adds value to it, 
how much greater is the ſecurity of the Ruſſian 
peaſant in the enjoyment of his luxuries, than the 
rich and effeminate in the poſſeſſion. of theirs ?— 
Nothing is more calculated to fill us with wonder 
and admiration than to ſee how the different ſitua- 
tions of man, on this globe, have been equalized 
by compenſations 
The warm baths of the Ruſſian peaſants have ſo 
often been deſcribed, that I dare not take up the 
reader's time unneceſſarily by given a particular 
account of them. They are, as is well known, 
what are called vapour baths; and as thoſe who 
build them are much too poor to afford the ex- 
pence either of boilers, or bathing tubs, they are 
heated in a manner which 1s equally ingemous and 
economical. A parcel of ſtones are heated upon 
a wood fire made on the ground, and when theſe 
ſtones are hot, water or ſnow is thrown on them, 
and the ſteam which is produced, riſes up and oc- 
cupies the infide of the arched roof of the cave 
which conſtitutes the bath, 
Thoſe who enjoy the bath, place themſelves, 
extended at full length, on a bed compoſed of the 
imall twigs and leayes of trees, on hurdles in the 
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form of ſhelves, placed round the cave, under its 


vaulted roof, and above the level of the top of 


the door way. 

From this ſhort deſcription it is evident, that 
the air occupying the top of the cave, and which 
is heated by the ſteam, being rendered ſpecifically 
lighter than the cold air without, by the heat it 
has acquired, will remain in its place, even though 
the entrance into the cave ſhould not be provided 
with a door. A few branches of trees placed 
againſt the door- way would break the force of the 
wind, if any were ſtirring, and the bath would 
remain as warm as ſhould be required, for any 
length of time, even in the moſt ſevere froſt of a 


Ruſſian winter, with the expence of a very ſmall 


quantity bf fuel. 
Were I aſked to give a plan for a warm bath, 


by a friend who had full confidence in my abilities 


to execute ſuch an undertaking with intelligence, 


I ſhould adopt, with little deviation, all the prin- 


ciples of the Ruſſian baths. 


The bath room ſhould be built of bricks; and 


ſhould be covered above by a gothic or pointed 
dome; and the entrance into it ſhould not be 


5 through the fide walls, but through the pave- 


ment, by a flight of ſteps from below. The walls 


ſhould be double, the inner wall being made as 


thin as poſſible, and the room ſhould be lighted 


by three or four very | ſmall double windows of 


ſingle panes of * nn ant below the ſpring 


of | 
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of the dome, which might be at the height of 
ſeren or eight feet above the pavement. 

As the (double) walls of the building would be 
of ſome -confiderable thickneſs, and as the win- 
dos ought to be ſmall, and double, it would be 
very eaſy to conſtruct them in ſuch a manner that 


a perſon from without ſhould not be able to ſee 


any perſon in the bath, even though they were 
to get a ladder, and attempt to look in at the 
window. One of the windows ſhould be made to 
open, in order to ventilate the bath. 

The inſide of the walls, and dome of the bath 
rom ſhould be plaiſtered, and afterward well 
painted in oil ;—or, (what would have a neater 
and more elegant appearance), they might be lined 
with Dutch tile. 

The pavement might be made of any kind of 
flat ſtones, or of bricks, or tiles; or it might be 
conſtructed of ſtucco, well painted in oil, and it 
might be covered with matting. 


If ornament were required, I would place a 


figure of Veſta, holding an Argand's lamp, on a 
pedeſtal, on one fide of the room. This pedeſtal, 
which ſhould be large in proportion to the figure, 
ſhould be. made of ſheet copper, and painted of a 
bronze colour on the outfide. The cavity within 
it ſhould be accurately cloſed on every fide, in 
order that it might occaſionally be filled with 
ſteam from a boller ſituated without, and uſed as 
a ſtove for warming the room. | 

| GG 4. 
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The important object had in view in making 
the entrance into this bath from below (the pre- 


ſervation of the warm air in the room) might be 


attained equally well with the door placed on one 
fide of the room, provided the door were made to 
open immediately into a narrow deſcending vaulted 
gallery, furniſned with a good door at the lower 
end of it. | 

The top of the door at the lower end of this 


gallery ſhould be two or three feet below the level | 
of the bottom of the door at the = of it, which | 


opens into the bath, 

By ſetting both theſe doors open; and at the 
fame time opening one of the windows of the 
bath, all the warm air in it, below the level of the 
window, will be forced out, in a very few mo- 


ments, and the room will be completely venti- 


lated. 


If the entrance be hath through the fide of the | 


room, in the manner juſt deſcribed; this will ren- 


der the form of the room more ſimple, and more 


elegant, than if the paſſage into it were from be- 
low, through the pavement. 


If the pavement of the bath be on a level, or 


nearly on a level, with the ſurface of the ground, 
the entrance into it muſt, nevertheleſs, come from 
a lower place. If the door leading into the bath 
be ſituated at one ſide of the room, the vaulted 


gallery, with which it communicates, muſt de- 


ſcend below the level of the ſurface of the ground, 


and fb * muſt be opened from without, in 
order 
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order to arrive at the door which muſt cloſe this 
gallery at its lower extremity. 

A ſteam boiler ſhould be placed under the bath, 
in a vaulted room, and the ſmoke from the cloſed 
fire-place of the boiler ſhould be made to circulate 
in flues under the payement of the bath, near 
the walls of the room, in which part the pavement 
ſhould not be coyered with matting, 

A bathing tub ſhould ſtand on one ſide of the 
room, and oppoſite to it ſhould be placed a bamboo 
or caned ſopha, covered, firſt with a ſoft thick 
blanket, and then with a clean ſheet, thrown 
over it, b 

The bathing tub, which might be of the uſual 
dimenſions, ſhould be placed on a platform of 
wood, covered with ſheet lead, about ſeven or 
eight feet ſquare, and raiſed ſix or ſeven inches 


above the payement. This platform ſhould be 


flat, and nearly horizontal, with a border all 
round it, about two or three inches high, and a 
laden pipe at the loweſt part of it, to carry off 
the water that happens to fall on it, 

The lead ſhould be covered by thin boards, or 
by a looſe piece of matting ; and a caned chair, or 
a ſtool, ſhould be placed on the platform, by the 
tide bf the bathing tub. A pipe ſhould he pre- 
pared for admitting cold water into the bathing 
tub from a reſervoir ſituated without the bath; 
and another for bringing ſteam into it, to heat it, 
am the ſteam boiler. There ſhould likewiſe be a 

waſte 
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waſte. pipe for carrying off the water when the 
bathing tub is emptied. _ 

The bathing tub ſhould not be ſet down im. 
mediately upon the lead which covers the plat: 
form on which the tub is placed, but ſhould be 
raiſed eight or ten inches above it, in order that 
the air may paſs freely under the bottom of the 
tub; and that there may be room to come at the 
lead, to waſh it, and clean it, in every part. 

A bath conſtructed in the manner here deſcribed 
might be kept conſtantly warm, all the year round, | 
at a very ſmall expence for fuel; and in that caſe, 
it would alwaygbe ready for uſe. 

It is equally well calculated to ſerve as a warm 
air-bath as a vapour- bath ;—or as a warm water- 
bath ;—and when it is uſed as a water-bath, the 
air in the room may be made either warm, or tem- 
perate, at pleaſure. 
I his laſt circumſtance I take to be a matter of | 
the greateſt importance; for nothing ſurely can 
be more diſagreeable than the ſenſations of a per- 
ſon on getting out of a tub of warm water, and 
ſtanding ſhivering with cold, till he is wiped dry, 
and drefled ; and I cannot help ſuſpecting, that 
ſuch a fituation is as dangerous as it is unplea- 
t. | 

Jam much inclined to think that the warm 
 eir-bath, with occaſional waſhing with warm water, 
will be found to be not only the moſt pleaſant, 
but alſo the moſt wholeſome of any; and if that 
ö ſhould be the caſe, no building could anſwer for 
that | 
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that purpoſe in this country (where the tempera- 


ture of the atmoſphere is always ſo much below 
that wich would be wanted) unleſs it were con- 
ſtructed on principles ſimilar to thoſe, on which 
the plan above deſcribed is founded. 

Het air may at any time be procured in any cli- 
mate, but a large maſs of air moderately and 
equally warm cannot be preſerved in a cold country, 
by any other means than by preventing its being 
cooled, and preventing its being driven away by 
the denſer ſurrounding medium. 

The double walls, and ſmall double windows of 
the bath, which I have recommended, will pre- 
vent the cooling of the air in it; and the form of 


the room renders it abſolutely impoſſible for the 


cold air of the atmoſphere, either to mix with that 
warm air, or to force it out M its place. 

If it be required to mix ſteam with the air of 
the room to render it moiſt, that may be done by 
laying a ſteam tube for that purpoſe from the 
boiler, into the room ; or it may be done in a man- 
ner ſtill more refined and luxurious, by having a 
ſmall portable boiler for that purpoſe, heated by a 
ſpirit lamp, or a common tea urn, heated, or rather 
kept boiling, by an iron- heater; or a common 
tea-kettle heated by a ſpirit lamp, might be made 
ule of. The water might be brought in, already 
boiling hot, and if a quantity of cloves, or other 
ſpices were mixed with it, the room would be 
filled with the moſt grateful, and moſt ſalutary 


perturnes, By burning ſweet ſcented woods or 
aromatic 
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aromatic gums and reſins in the room, in a ſmall 
chafing diſh filled with live cpals, the air in the 
room would be perfumed with the moſt pleaſant 
aromatic odours. | | | 
Thoſe who are diſpoſed to ſmile at this diſplay 
of eaſtern luxury, would do well to refle& on the 
ſums they expend on what ey confider as luxuries ; 
and then compare the real and harmleſs enjoy- 


ments derived from them, with the rational and 


innocent pleaſures here recommended. I would 


aſk them, if a ſtateſman, or a ſoldier, going from 
the refreſhing enjoyment of a bath ſuch as I have } 


deſcribed, to the ſenate or to the field, would, in 
their opinion, be leſs likely to do his duty, than a 
perſon whoſe head 1s filled, and whoſe faculties are 
deranged, by the fumes of wine. 

Effeminacy is no doubt very deſpicable, eſpe- 


cially in a perſon who aſpires to the character and 


virtues of a man; but I ſee no cauſe for calling 
any thing efeminate, which has no tendency to di- 


miniſh either the ſtrength of the body ;—the dig- 
. nity of ſentiment ;—or the energy of the mind. 
I ſee no good reaſon for conſidering thoſe grateful 

aromatic perfumes, which in all ages have been 
held in ſuch high eſtimation, as a leſs elegant, or 


leſs rational luxury than ſmoaking tobacco; or. 


ſtuffing the noſe with ſnuff, | 
Having given a ſlight ſketch of a bath on a 

ſcale of magnificence and refinement, which will 

not ſuit every perſon's circumſtance ; and may not 


accord with every perſon's taſte, I will now give 
=_—_ 7 another 
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another on a leſs * and more modeſt 
Jan, 

Let a ſmall building be erected, 14 feet 5 inches 
long, and 9 feet wide, meaſured within, and 7 feet 
high; and let it be divided into equal rooms of 


feet long; and 7 feet wide each, by a partition 


wall of brick 43 wide, or equal in thickneſs to the 


width of a brick. Let the outfide walls of this 


little edifice be double, the two walls being each 
the width of brick in thickneſs, and the void ſpace 
between them, being likewiſe of the ſame thick- 
neſs, viz. about 44 inches. In order to ſtrengthetri 
theſe double walls, they may be braced and ſup- 
ported one againſt the other, by uniting them, in 
different parts, by fingle bricks, laid acroſs, with 
their two ends fixed in the two walls. 

Inſtead of a floor of boards, theſe two little 
rooms ſhould be paved with 12 1nch tiles, or flat 
ſtones, laid 1n ſuch a manner, on thin parallel walls, 
(4 inches in thickneſs) as to form horizontal flues 
under every part of the pavement» _ 

There ſhould be no door of communication be- 
tween theſe rooms, but each ſhould have its ſepa- 
nte entrance from without, by a door opening di- 
realy into a ſeparate narrow deſcending covered 
gallery. Theſe two doors ſhould be placed on the 
fame fide of the building, and their two ſeparate 
deſcending galleries may be parallel to each other, 
and may indeed be covered by the ſame roof. 


They my * form one gallery, divided 
into 
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into two narrow paſſages by a thin ien wall, 
conſtructed with bricks. 
A ſmall porch at the bottom of the gallery 


ſhould be common to both paſlages, but each pal- 


ſage ſhould, nevertheleſs, have its ſeparate door, 
at its lower extremity, where it communicates with 
the porch, 

The top of the ace of this deſcending paſ- 
ſage, at its lower extremity, muſt be at leaſt one 
foot below the level of the pavement of the rooms, 


This paſſage may be furniſhed with a flight of | 
ſteps ; or its deſcent may be made ſo ealy as to 


render ſteps unneceſſary. 
If there ſhould be no natural elevation F 


ground at hand, on which this bath can conve- | 


niently be fituated, a mound of earth muſt be 
raiſed for that purpoſe; otherwiſe it will be neceſ- 
fary that the porch at the end of the gallery ſhould 


be ſituated 7 or 8 feet below the ſurface of the | 


ground; for it is indiſpenſably neceflary that the 
entrance into the bath ſhould be by an aſcert, and 
in a covered gallery.* 

The building may be covered with a thick 
thatched roof, which will, on ſome accounts, be 
better than any other ; but any other kind of root 
will anſwer very well, provided it be tight ; and 


that a quantity of- . or of chaff, or of dij 
leaves 


If the entrance into the houſes of poor cottagers were con- 
ſtructed on the ſame principles, this ſimple contrivance would 
ſave them more than half their expences for fuel, in cold wea- 
ther. | 
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leaves be laid over the ceiling of the two ſmall 
rooms, under the roof, to confine the heat. The 
ceiling of the rooms ſhould be lathed and plaiſ- 
tered, and the walls of the room ſhould be plaiſ- 
tered and white-waſhed. 

At the end of one of the rooms onpallte to the 
door, a bathing tub ſhould be ate and in the 
other a caned ſofa. 


The bathing tub ſhould be placed on a platform 


feet ſquare, covered with ſheet lead, and raiſed 
about nine inches above the level of the pavement. 
This platform ſhould have a rim all round it, and 
a pipe for carrying off out of the room, the water 
that accidentally falls on it. 

The bathing tub ſhould be ſupplied with cold 
water from a reſervoir (a common caſk will an- 
ſwer perfectly well for that ule) which ſhould 
ſtand without the houſe. 

The water ſhould be admitted cold into the 
bathing tub, and ſhould be warmed 1 in it, by 
means of ſteam, which may come from a ſmall 
ſteam- boiler, which ſhould be ſituated without 
the building, and near to the reſervoir of cold 
water. A ſmall open ſhed, made againſt one fide 
of the building—that fide of it which is oppoſite 
to the entrance gallery—may cover both the 
boiler and the reſervoir. The boiler, which need 
not be made to contain more than fix or eight 
gallons, ſhould be well ſet in brick-work, and 
well covered over with bricks, to prevent the loſs 


of heat which would reſult from any part of the 
boiler 
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boiler being expoſed naked to the cold air of the 
atmoſphere. 


This boiler ſhould be fo fitted up, by means 


of a ball-cock, as to feed itſelf regularly with wa- 
ter from the neighbouring reſervoir, _ 

The boiler ſhould be furniſhed with a fafety 
valve, opening into the open air, and with a tube 
fot conveying ſteam into the bathing-tub. This 
tube, which may be a common leaden pipe, about 

half an inch in diameter, ſhould be wound round 
with the liſt of coarſe cloth, or with any warm 
covering of that ſort, to confine the heat. 


This fteam tube ſhould riſe up perpendicularly | 


from the boiler to the height of eight or ten 
inches above the level of the ceiling of the bath- 
room, and ſhould then be bent towards the 
building, aud made to enter the roof of it, and 
then to deſcend perpendicularly through the ceil- 
ing of the bath-room, and enter the bathing-tub. 


Its open end ſhould reach to within an inch of | 


the bottom of the tub, and a little above the 
leyel of the top of the tub there ſhould be a ſteam- 
cock, by means of which the paſſage of the ſteam 
through the ſteam-tube, and into the water in 


the bathing-tub, may be regulated, or prevented 


entirely, as the occaſion may require. 


There may be a ſhort branch, fix or eight | 


inches long, inſerted into the ſteam-tube juſt de- 
ſcribed, which branch will ſerve for admitting 
ſteam into the room when it is deſigned to be 


uſed as a ſteam, or vapour-bath.— This ſhort 
branch 
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branch muſt of courſe be furniſhed with its owt 
ſeparate ſteam- cock. 


The ſmoke from the (cloſed) fire- place of the 


boiler muſt be made to circulate under the pave- 
ment of the two rooms of the bath; in the flues 
conſtrued for that purpoſe, before it is ſuffered 
to paſs off into the chimney: 

The chimney ſhould ſtand on the outfide of 
the building, and be made to lean againſt, and be 
ſupported by the wall of the building. There ſhould 
be a damper in this chimney. 

Each of the ſmall rooms ſhould be futniſhed 
with a ſmall double window ; each window con- 
iſting of one large pane of glaſs, and being made 
to open by means of a hinge, placed on one fide 
of it. 

Theſe windows ſhould be placed as near the 
telling of the room as poſſible; in order to fas 
alitite the perfect and ſpeedy ventilation of the 
bath. The infide windows may be placed level 
with the infide of the wall of the houſe ; and the 
outfide window level, or fluſh; with the outſide 
wall, Either the inſide windows or the outſide 
windows ſhould be made of ground or of wavy 
glaſs, in order that a perſon in the bath may not 
be expoſed to being ſeen through the windows. 

The two ſmall rooms may be diſtinguiſhed by 
calling one of them the bath-room, and the other 
the dreſſing-room. 

If it be required to heat the two rooms in a 
fry ſhort time, the one with vapour, and the 
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other with dry air, equally warmed, and perfectly 
free from all diſagreeable ſmells, this may be done 
by the following ſimple contrivance. Let a cylin- 
der of very thin copper, about eight inches in dia- 
meter, and five feet in length, be placed horizontally 
under the ſopha in the drefling-room, and let a 
ſteam-pipe from the boiler be laid into it, with 
another pipe for carrying off the water reſulting from 
the condenſation of the ſteam in it. By admit- 
ting ſteam into this tube, the air in the room will 
ſoon be warmed, without any watery vapour be- 
ing mixed with it ;—and by admitting ſteam into 
the bath-room, and allowing it to mix with the 
air of that room, .a vapour-bath will be formed, 
and in a very few minutes will be ready for 


uſe. 


A ſmall quantity of end wider may * be 


admitted into the bathing- tub, and the ſteam being 
turned into it, it will ſoon be made warm enough 
to be uſed for waſhing, after the ſteam-bath has 
been uſed. is 


The paſſage from the bath-room into the dreſ- 


ſing-room will be attended with no danger from 
cold; and it will be found very pleaſant to dreſs 


and repoſe in a warm room, where the air is pure, | 


and not charged with vapour, after coming out of 
the water, or out of a vapour-bath. 

If there ſhould be any apprehenſion that either 
the bath-room, or the dreſſing- room, might be 


too much. heated by the ſmoke from the boiler 
paſſing continually through the flues under the | 


pave ment, 
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pavement, a canal, furniſhed with a damper, lead- 
ing from the cloſed fire-place of the boiler imme- 
diately into the chimney, might be made; and 


whenever the pavement ſhould become too hot, 


by opening this canal the ſmoke would paſs off 


immediately into the chimney by the ſhorteſt 


road, and the pavement would teceive no more 
heat from it. I think it would 1n all caſes be ad- 
viſable to take this precaution, in conſtructing a 
bath on the principles here recommended. 

But I muſt haſten to finiſh this long diſſerta- 
tion; and I ſhall conclude it with a few paſſages 
from a modern traveller (M. Savary) who may 
be confidered as being well qualified to give an 
opinion on the ſubject in queſtion. 

Speaking of the manner of uſing the warm bath 
in Egypt, he ſays, © The bathers here are not 
* impriſoned, as they are in Europe, in a kind of 
tub, where one is never at one's caſe. Extended 
on a cloth ſpread out, with the head ſupported 
* by a ſmall cuſhion, they can ſtretch themſelves 
freely in every poſture, whilſt they lie quite at 
their eaſe, envelloped in a cloud of odoriferous 
© vapours, which penetrates all their. pores. In 

this ſituation they repoſe for ſome time, till a 
* gentle moiſture upon the ſkin appears, and by 


degrees diffuſes itſelf over the whole body. A 


* ſervant then comes and maſſes them (as it is 
* called, from a word in the Arabic language, 
* Which ſignifies to touch in a delicate manuer.) He 
H H 2 * ſeems 
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cc 
cc 
« 


cc 


ſeems to. knead the fleſh, but without cauſing 


the ſmalleſt pain; and when that operation is 
ended, he puts on a glove, made of woollen tuff, 
and rubs the ſkin for a conſiderable time. 

« During the whole of this time the ſweat con- 
tinues to be moſt profuſe ; and a conſiderable 


quantity of ſcaly matter, and other impurities, 


which obſtructed the pores of the ſkin, are re- 
moved, and the ſkin becomes quite ſoft, and as 
ſmooth as ſatin. 


« When this operation is ended, the bather i 15 


conducted into a cloſet, in which there is a ciſ- 


tern, ſupplied with hot, and with cold water, 


which comes into it through two ſeparate pipes, 


each furniſhed with a braſs cock. Here a lather 

of perfumed ſoap is poured over him. 
« After being well waſhed and wiped, a warm 
ſheet 1s wrapped round him, and he follows the } 


attendant through a long winding paſſage into 


an external and more ſpacious apartment. This | 
tranſition from heat to cold produces no di- 


agrecable ſenſations, nor any bad conſequences. 

In this airy apartment a bed of repoſe 1 is found 
prepared, and freſh and dry linen 1s brovght. 
A pipe is allo brought, and coffee is ſerved. 


“ Coming out of a hot bath, where one was | 
ſurrounded by a cloud of warm vapours till the 
{ſweat guſhed from every Pore, and being tranl- 
ported into the free air of a ſpacious apartment, | 
the breaſt dilates, and one breathes with volup- 
tuouſneſs. The pores of the body being job 

| 6 fectly 
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« fectly cleaned, and all obſtructions removed, one 
« feels as it were regenerated ; and one experiences 
« an univerſal comfort. The blood circulates with 
freedom, and one feels as if diſengaged from an 
enormous weight, with a ſenſe of ſupleneſs and 
« lightneſs, which is as new as it is delightful. A 
« lively ſentiment of exiſtence diffuſes itſelf over 
* the whole frame, and the ſoul, ſympathizing i in 
« theſe delicate ſenſations, enjoys the moſt agree- 
able ideas. The imagination, wandering over the 
« univerſe, which it embelliſhes, ſees on every ſide 
“the moſt enchanting pictures every where the 
image of happineſs 
If the ſucceſſion of our ideas be the real mea- 
s ſure of life, the rapidity with which they then 
« recur to the memory, and the vigour with which 
* the mind runs over the extended chain of them, 
« would induce a belief, that in the two hours of 
delicious calm that ſucceeds the bath, one has 
lived a number of years!“ 
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THE MANAGEMENT 
* 
FIRES IN CLOSED FIRE-PLACES. 
HAH 4 


CONTENTS OF THIS ESSAY, . 


Neceſſity of keeping the doors of cloſed Fire-places wel] 
cloſed ; and of regulating the air that is admitted into 
them. Account of ſome experiments, which ſhewed, 
in a ſtriking manner, the very great importance of 
thoſe precautions. A method is propoſed for prevent- 
ing the paſſage of cold air into the large fire-places 
of Brewhouſe Boilers, Diſtillers Coppers, Steam-En- 
gine Boilers, &c, while they are feeding with coals — 
Bad conſequences which reſult from overloading 
cloſed Fire-places with fuel, —Gomputations, which 
ſhew, in a ſtriking manner, the vaſt advantages that 
that will be derived from the uſe of proper care and 
attention in the management of fire, and in the di- 
rection and economy of the heat which reſults from 
the combuſtion of fuel. | 


Of the Management of Fires in cloſed F jre-places, 


HOUGH I have already mentioned, more than 
S = the neceſſity of preventing the entrance 
of air into a cloſed fire-place, by any other paſſage 
than by the regiſter of the aſh-pit door, and have 
ſtrongly recommended the keeping of the door of 
the fire-place conſtantly cloſed ; yet, as I have ſince 
found that thoſe precautions are even of more 1m- 


portance than I had imagined, I conceived that it 
might be uſeful to mention the ſubject again, and 
give an account of the ſeries of experiments, from 


the reſults of which I have acquired new light 1 in 
reſpect to it. 


In . up a large ſhallow circular kitchen 


boiler (one of thoſe I put up in the kitchen of 
the houſe formerly occupied by the Board of Agri- 
culture) I made an experiment, which, though it 
appeared to me at the time to have ſucceeded per- 
fectly, led me into an error, that afterwards cauſed 
me a great deal of embarraſſment. I conſtructed 
the fire-place of the boiler, of a peculiar form, for 
the expreſs purpoſe of burning the ſmoke ; imagining, 
that if I could ſucceed in that attempt, I ſhould 
not only get more heat from any given quantity of 
coals, but alſo, that the narrow horizontal canal 
that carried off the ſmoke from the fire-place ta 


the chimney, would be much leſs liable to be 
choaked 
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choaked up by ſoot or duſt. The fire-place was 
made rather longer than uſual ; and near the farther 
end of it there was a thin piece of fire-ſtone, placed 
edge-wiſe, which run quite acroſs it, from fide to 
fide, a ſpace being left about 2 1 inches wide, 
between the lower edge of this ſtone and the bars 
of the grate, while the bottom of the boiler repoſed 
on its upper edge. 

From this deſcription i it is evident, that the flame 
of the burning fuel, after riſing up and ſtriking 
againft that part of the bottom of the boiler which 
was fituated over the hither part of the fire-place, 
muſt neceſſarily paſs under the lower edge of the 
ſtone juſt mentioned, in order to get into the canal 
leading to the chimney; and I fancied, that by 
taking care to keep that narrow paſſage conſtantly 
occupied by red-hot coals, the ſmoke, being forced 
to paſs through between them, would neceſſarily 
take fire, and burn. This actually happened; and 
when I left a ſmall opening in the door of the fire- 
place, to give admittance to a little freſh air to fa- 
cilitate and excite the combuſtion, the flame be- 
came fo exceedingly vivid and clear, that I promiſed 
mytelt great advantages 9 this new arrange 
ment. 

Being ſoon after engaged in 8 up a large 
ſquare bailer in the kitchen of the Foundling Hoſ- 
pita}, I there introduced the ſame contrivance 
but how great was my ſurprize on finding, that 
notwithſtanding the extreme vivacity of the fire, 
the contents of the boiler could not be brought to 
boil in lets time than five hours | The lire: place, 


it 
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it is true, was ſmall, and the brick work was new 


and wet; but I found that the quantity of coals 
conſumed was ſuch, that had there been no eſſen- 
tial fault in the conſtruction of the fire-place, nor 
in the management of the fire, the contents of the 
boiler ought, notwithſtanding theſe unfavourable 


circumſtances, to have boiled in leſs than one-third - 


part of the time that had been found neceſſary to 
bring it into a ſtate of ebullition. 

Having waſted two or three days in attempting 
to remedy the defects of this fire-place, without 
changing entirely the principles of its conſtrue- 
tion ;—concealing my diſappointment from thoſe 
who it was neceſſary ſhould have confidence in my 
kill, by repreſenting to them all that had been 

done as being a mere experiment, I pulled down 
the work to the foundation, and cauſed it to be 
rebuilt on principles which I knew could not fail to 
ſucceed, and which did ſucceed to the utmoſt of 
my expectations. 

Though I ruminated -often on this App 
ment, I did not find out the real cauſe of my ill 
ſucceſs for ſome months. This diſcovery was, 
however, at length made, and in ſuch a manner as 
to leave no room for doubt. . 

Having, as an experiment, conſtructed in the 
kitchen of the Military Academy at Munich, an 
apparatus for the performance of all the different 
proceſſes of cookery, and to ſerve occaſionally for 
warming a room, with one and the ſame fire, think- 
ing that the principles of the invention might be 
employed with advantage in the conſtruction of 
cottage 
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cottage fire-places, on my return to this country | 
I made the experiment at my lodgings in Bromp. 
ton- row, Knightſbridge ; and, deſirous of accom. 
modating the contrivance to what I think may be 
called a prejudice of Engliſhmen, I contrived the 
machinery in ſuch a manner as to render the fir: | 
viſible. I 
A ſmall low grate was fixed in the middle of x 
large open kitchen fire-place, and on each fide of 
it were fixed in brick-work two Dutch ovens, one 
above the other; the bottom of the lower oven, on 
each ſide, being nearly on a level with the top of 
the grate; and as each of the ovens was ſurrounded 
by flues, I had hopes, that by cauſing the flame 
and ſmoke of the open fire to incline downwards, 
and enter an horizontal canal, fituated juſt behind 
the fire, and there to ſeparate to the right and 
left, and circulate under the iron bottoms of the 
ovens, they would, by that means, be ſufficiently 
heated to bake or to boi] ; and even if the two upper 
ovens ſhould not be found to be ſufficiently heated 
to perform thoſe proceſſes of cookery, I thought, 
by leaving their doors open, they might at leaſt 
be very uſeful, occaſionally, for warming the room, 
acting in the manner of a German ſtove: but the 
experiment was far from ſucceeding as I expected. 
The current of flame and ſmoke which aroſe from 
the open fire, was, without difficulty, made to bend 
its courſe downwards into the canal deſtined to re- 
ceive it, and to circulate in the flues of the ovens; 
but, to my aſtoniſhment, I found that the overs, 


inſtead of being heated, were — warmed : an 
"0 accident 
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accident, however, very fortunately for me, diſ- 
covered to me the real cauſe of the ill ſucceſs of 
the experiment. Throwing a piece of paper on 
the top of the coals that were burning in the grate, 
in order to fee if the whole of the large flame which 
knew the paper muſt produce, would be drawn 
downwards into the horizontal opening of the ca- 


nal, ſituated behind the back of the grate, I was 


ſurprized to find that this flame was not only drawn 
into this opening, but that it appeared to be vio- 
lently driven downwards, to > the very Me of the 
canal. 


In ſhort, every appearance indicated that there 


was a very ſtrong vertical wind that was continually |, 


blowing directly downwards into the opening of the 
canal : and it immediately occurred to me, that 
as this wind conſiſted of a ſtream of cold air, this 
ar muſt neceſſarily cool the ovens almoſt as faſt as 
the flame heated them; and I was no longer ſur- 
prized at the ill ſucceſs of my experiment. 

On conſidering the ſubject with attention, I faw 
how impoſſible it muſt be for the current of hot 
vapour, flame, and ſmoke, that riſes from burning 
fuel, to be made to paſs off horizontally, or to de- 
flect conſiderably from its direct aſcenſion, in con- 
ta with the cold air of the atmoſphere, without draw- 
ing after it a great deal of that cold air: and I now 
law plainly why fo much time and fuel were re- 
quired to heat the boiler in the kitchen of the 
Foundling Hoſpital, in the experiments that were 
made with its firſt fire- place. 

The cold air which entered the fire-place at its 
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door, and paſſing over the ſurface of the burning 
fuel, entered the flues of the boiler with the flame, 
cooled the bottom of the boiler almoſt as faſt as 
the flame heated it. 

The waſte of heat that is occaſioned preciſely 
in this manner in the fire-places of ſteam-engines, 
| brewers coppers, diſtillers coppers, &c. muſt be 
very great indeed. To be convinced of this fact, 
nothing more is neceſſary than to fee how very 
imperfe&ly the entrance into one of theſe fire. 
places is cloſed by its ſingle door, ill fitted to its 
frame—what a length of time the door 1s left wide 
open while the fire is ſtirring, or freſh coals are put- 
ting into the fire-place—and what an impetuous 
torrent of cold air ruſhes into the fire-place on thoſe 

occaſions. 

As the cold air that comes into the fire- place in 
this manner, and paſſes over the burning coals, has 
very little to do in promoting the combuſtion of 
the fuel, and muſt neceſſarily be heated very hot 
in paſſing through the fire- place, and through the 
whole length of the flues of the boiler, it is eaſy to 
ſee what an immenſe quantity of heat this air muſt 
ſteal, and carry off into the atmoſphere in its eſcape 
up the chimney. 

To remedy this evil, the doors of all cloſed fire- 
places ſhould be double, and they ſhould be fitted 
to their frames with the greateſt nicety, which 
may eaſily be done by making them ſhut againſt 
the front edge of their frames, inſtead of being 
fitted into them, or into grooves made to receive 
them; and when the fire is burning, theſe doors 


* | ſhould | 


8 


\ 
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ſhould be opened as ſeldom as poſſible, and for as 
ſhort a time as poſſible. I have already mentioned 
the neceſſity of theſe precautions in my ſixth 
Eflay, but they are of ſo much importance that 
they can hardly be too often recommended, nor 
can too much pains be taken to ſhew why they are 
ſo neceſſary. 

In all caſes where a fire-place is very large, and 
where, in conſequence of the large quantity of 
coals conſumed in it, the fire-place door is neceſ- 
farily kept open a great deal, I would earneſtly 
recommend the adoption of a contrivance, which 
I think could not fail to turn out a complete re- 
medy for the evil we have been deſcribing—viz. 
the entrance of a torrent of cold air into the fire- 
place through its door- way. 

The contrivance is this to conſtruct the floor 
or pavement of the area before the fire- place door 
in ſuch a manner as to cut off all direct commu- 
nication, without the fire- place, in front of it, be- 
tween the aſh-pit and the fire-place door-way; 
and when this is done, to build a porch, well cloſed 
above, and on every fide, immediately before the 
fire-place door, and in ſuch a manner that the 
fire- place door may open into it. 

This porch muſt have a door belonging to it, 
ſituated on the fide oppoſite to the fire-place door, 
which door (that belonging to the porch) muſt 
open outwards, and muſt fit its door-frame with 
conſiderable nicety. There muſt alſo be a glaſs 
window, either in this door, or over it, or on one 
fide of it, or in one of the ſide walls of the porch; 
and 
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and there muſt be ſufficient room in the porch to 
allow of a certain proviſion of coals being lodged 
there, and kept ready for uſe: 

When freſh coals are to be thrown into the fire: 
place, (as alſo when the door of the fire-place is 
to be opened for the purpoſe of ſtirring the fire, or 
for any other purpoſe) the perfon who is charged 
with the care of the fire enters the porch; and 
then, - carefully ſhutting the door of the porch 
after him, he opens the fire-place door. 

As no air can get into the porch from without, 
its door being cloſed, none can paſs through it into 
the fire- place, and the fire-place door may be left 
open without the ſmalleſt inconvenience ;z and the 
perſon who tends the fire may take up as much 
time as he pleaſes in ſtirring it, or feeding 1t with 
freſh fuel, for little or no derangement of the fire; 
or loſs of heat, will reſult from theſe operations: 
The fire will continue to burn nearly in the ſame 
manner as it did before the fire-place door was 
opened; and thoſe immenſe clouds of denſe ſmoke, 
which, to the annoyance of the whole neighbour- 
hood, are now thrown out of the chimnies of all 
great breweries, diſtilleries, ſteam- engines, &c. as 
often as they are fed with freſh coals, will no 
longer make their appearance. 

When theſe operations are finiſhed, and the fire- 
place door is again cloſed, the door of the porch may 
be opened, and the proviſion of coals kept in the 
porch for immediate uſe may be again completed. 

If the flame from the fire- place ſhould be found 


to have any tendency to come into the porch, this 


\ 


nn, — 


090 — — Oo 
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may be eaſily checked, by leaving a very ſmall hole 


in the door of the porch for the admiſſion of a 
ſmall quantity of air, juſt enough to prevent this 


accident, T his ſmall hole might be furniſhed with 


a regiſter. 

But it is not merely through the opening by 
which the fuel is introduced, that cold air furtively 
finds its way into cloſed fire- places: it frequently 
enters in much too large quantities by the aſh-pit 
door-way, and ruſhing up between the bars of the 
erate, and mixing with the flame, ſerves to diminiſh 
inſtead of increaſing the heat applied to the bottom 
of the boiler; and this never fails to happen when 
a ſmall fire is made in a large fire-place ; or when a 


part of the grate happens not to be covered with 


burning fuel, eſpecially when there is no ) regiſter to 
the aſh-pit door. 

It ſhould be remembered, that whenever more 
air enters a cloſed fire-place than is actually de- 
compoſed by the burning fuel, all that ſuper-abun- 
dant air, not only is of no ſervice whatever, but 
being itſelf heated at the expence of the fire, and 
going off hot by the chimney, occaſions the loſs of 
a quantity of heat that might have been uſefully 
employed. 

Aſh-pit doors ſhould always be furniſhed with 
regiſters, of whatever ſize the fire-place may be, 
for they are always indiſpenſably neceſſary to the 
good management of a fire z—and where ſmall 
hires are occaſionally made in large cloſed fire- 
places, the aſcent of air through that part of the 
grate that is not coyered with burning fuel ſhould 
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be prevented, by ſliding an iron- plate under the 
bars of the grate, or by fome other contrivance 
equally effectual. ES 

If the cloſed fire-places of boilers, great and 
ſmall, were properly conſtructed, and if due care 
were taken to introduce in a proper manner, and 
to regulate the quantity of the air that is neceſſary 


to the perfect combuſtion of the fuel, their grates 


might be made conſiderably narrower than they 


now are, and the bottoms of their boilers might be 


placed at a greater heighth above them; from 
which arrangement ſeveral advantages would be 


derived: but as long as ſo little care is taken to 
keep the door of the fire-place well cloſed, and to 


prevent too much air from coming up through the 


| erate, by the openings between its bars, the bottom 


of the boiler muſt be placed very near the ſurface 


of the burning coals, otherwiſe ſo much more cold 
air than is wanted will find its way into the fire- 
place, and mix with the flame, that the bottom 


of the boiler cannot fail to be ſenſibly cooled by 


. | 


When a boiler -is properly ſet, if a fire, of a 
moderate ſize, that burns well, does not heat it in 
a reaſonable time, the fault muſt neceſſarily lie in 
the bad management of the doors and regiſters of 
the fire- place: for as the heat required to heat the 
boiler is 4 certain quantity, which cannot vary, if the 
boiler is not found to be heated as faſt as it ought 
to be, by the quantity of fuel conſumed, a part of 
the beat generated muſt neceſſarily go to heat 


ſomething elſe ; and there is nothing at hand that 
can 
\ 
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can take it, except it be the cold air of the atmoſ- 


phere ; which, whenever it is permitted to enter 
a fire-place in an improper manner, or in too large 
quantities, never fails to rob it of a great deal of 
beat, which it takes with it up the chimney, as has 
already been obſerved. 

If the door by which the fuel is introduced into 
the cloſed fire-place of a kitchen boiler is not kept 
conſtantly cloſed, it is quite impoſſible that a well- 
conſtructed fire-place can anſwer. —With ſuch 
neglectful management a bad fire-place is certainly 
preferable to a good one; for when an enormous 
quantity of fuel is conſumed under a boiler, ſome 
part of it muſt neceffarily find its way into it, even 
if, inſtead of being ſet in brick-work, it were ſuſ- 
pended over the fire, in the open air ; but when 
a fire-place is made no larger than is neceſſary in 
order to heat the boiler in a proper time, when the 
door of the fire-place is kept cloſed, it is not ſur- 
prizing that the boiler ſhould be much ſlower 1n 
acquiring heat, when a ſtream of cold air 1s per- 
mitted to ſtrike againſt its bottom, and blow all 
the flame and hot  ſinoke out of its flues into the 
chimney. 

It would be juſt as u to oa to the 
fire-places I have recommended on. account of the 
trouble of keeping them cloſed, as it would be to object 
to a ſcheme for warming a dwelling-houſe merely 
becauſe it required that the ſtreet-door ſhould 
not be left open.— The cafes are exactly ſimilar; 
and if inſiſting on the attention of ſervants in the 
one caſe is not unreaſonable; it cannot be ſo in the 
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There was a time, no doubt, (when the doors of 
.rooms firſt came in faſhion) that the trouble they 
occaſioned to ſervants was conſidered as an hard- 
ſhip, and ſeverity in exacting attention to the 
proper management of them as a grievance ; but 
all improvements are progreſſive, and we may hope 
that a time will come when it will be conſidered 
as careleſs and ſlovenly to leave open the door of a 
cloſed fire-place. In the mean time it is my duty 
to declare, in the mof? ſerious and public manner, that 
thoſe who have not influence enough with their 
ſervants to ſecure due attention being paid to this 
important point, would do wiſely not to attempt 
to introduce the improvements in clofed fire- 
places which I have recommended. And it 1s not 
ſufficient merely to be attentive to the ſhutting of 
the fire-place door; care muſt be taken allo to 
manage properly the regiſter of the aſh- pit door, 
otherwiſe, if it be left too much opened, a great 
deal too much cold air will find its way into the 
fire- place between the bars of the grate. 

When a cloſed fire-place is properly conſtructed, 
it is hardly to be believed how ſmall a paſſage is 
ſufficient to admit as much air as is neceflary or 
uſeful to maintain the combuſtion of the fuel. 

A fault, which is often committed in the ma- 
nagement of the cloſed fire-places I have recom- 
mended, 1s the over-loading them with fuel, This 
miſtake has ſeveral bad conſequences, and among 
them there is one which would not naturally be 
expected; it prolongs the kindling of the fire, and 

vere 
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very frequently ſo much ſo as to prolong the heat- 
ing of the boiler, notwithſtanding the fierceneſs of 
the fire when the fuel is all inflamed. 


Great care ſhould at all times be taken not to 
overcharge a fire- place with fuel, but more eſpe- 
cially when the fire is firſt kindled, and the fire- 
place, and every thing about it, is cold. It ſhould 
be remembered that a great deal of heat is neceſ- 
ſary to warm the fuel itſelf, and bring it to that 
degree of heat which it muſt have in order to its 
being capable of taking fire; and as long as there 
remains any cold fuel in the fire-place to be heat- 
ed, very little heat will reach the bottom of the 
boiler. 1 

All the money that is expended in the purchaſe 
of wood to kindle coal fires, is money well laid 
out; and it is by no means good economy to be 
ſparing of wood in kindling ſuch fires. In many 
caſes it would, I am convinced, be cheaper to 
burn wood than coals, even in London, eſpecially 

in the cloſed fire-places of {ſmall kitchen boilers 
and ſtewpans, where a fire is wanted but for a ſhort 
time. This propoſal to burn wood inſtead of 
coals, or charcoal, has already been made more 
than once; and the more I have conſidered the 
ſubject, the more I am convinced that the former 
would turn out to be the cheapeſt fuel. 

A great deal of fuel is conſumed in this country 
for boiling water to make tea. I was curious to 
know how low it would be poſſible to reduce that 

113 expence, 
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expence, and aſcertained that point by the follow. 
ing experiments and computations * 

I ſuppoſed a ſmall family, conſiſting of two per- 
ſons, to drink tea twice every day (morning and 
evening) during one whole year, and that 2 pints 
of water, at the temparat ure of 5; (the mean an- 
nual temperature of the atmoſphere in Great 
Britain) was heated, and made to boil on time 
tea was made. 

I found on enquiry that the moſt colt fire- 
wood that is ſold in London, dry beech in billets, 
at the higheſt price it is ever ſold at, coſt one far- 
thing per Ib. avoirdupois weight; that is, at the 
rate of 7wo-pence per billet, weighing, at an ave- 
rage 81bs. By wholeſale theſe billets are ſold in 
London at one-penny=half-penny each. : 

J had ſome of theſe billets {awed into lengths 
of about 5 inches, and then ſplit into ſmall pieces 
(about the ſize of the end of one's little finger) 
and bound up with a packthread into little imall 
bundles, weighing about 4 or 5 ounces each, 
In the middle of each bundle there were a few 
ſmaller ſplinters, and a very ſmall piece of paper, 
that the bundle might eaſily be ſet on fire with a 
candle, or with a common match. 

On uſing the ſmall portable furnace repreſented 
in the figure 63, and deſcribed in chap. XI. of 
the Tenth Effay, page 293, and the ſmall tin 
tea-kettles repreſented in the figure 68, in that 
Eſſay, I found, by an experiment, which was re- 


peated ſeveral times, that I could boil 2 FR 
| 0 
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of water with a gs of wood, weighing 4 
ounces. | 

Hence it appears that the daily conſumption. of 
wood in boiling water for tea for two perſons would 
be 8 ounces, or half a pound weight; conſequent- 
ly for one year, or 365 days, 182+ lbs. would be 
required; and that quantity, at 1 farthing the 
pound, would coſt 182 farthings = 45 £ pence, 
or three ſhillings and nine-pence-hal, 1 and half a 
farthing. 

Were it poſſible to heat ſo ſmall a quantity of 
water, with the conſumption of the ſame propor- 
tion of fire-wood, as was found to be ſufficient for 
heating water in ſome of the experiments, of which 
an account is given in the Sixth Eſſay, the an- 
nual expence for fire-wood for boiling water for 
making tea for two perſons twice a day, would 
amount to no more than 57 Ibs. weight, which, at 
the London price of this wood, one firthing 3 in the 
pound, would coſt 57 farthings, or one filling and 
t700- -pence-farthing. 

It is by computations of this fort, founded on 
the reſults of unexceptionable experiments, that 
we are enabled to appreciate the vaſt ſaving to in- 
dividuals, and to the public, that would reſult 
from proper attention being paid to the manage- 
ment of fire, and to the economy of heat : 


END OF THE FOURTEENTH ESSAY. 
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ESSAY XV. 


OF THE USE OF STEAM, 
| AS A 
VEHICLE FOR TRANSPORTING HEAT 
_ 
ONE PLACE TO ANOTHER, 


CONTENTS OF THIS ESSAY. 


Many unſucceſsful attempts have been made, at dif. 
ferent times, to heat liquids by means of fleam— 
Reaſon why theſe attempts failed—When iam i; 
uſed for heating a liquid, it muſt be introduced int» 
it far below its ſurface, otherwiſe, as heat does not 
deſcend in fluids, the liquid cannot be uniformly heated 
—Detailed account of an apparatus, by means of 
which liquid may be heated, and made to boil, by 
fteam coming from a boiler at a diſtance, and inirs- | 
duced into them. This plan has been adopted wit 
the moſt complete ſucceſs — Deſcription of the DY1X6- 
HOUSE of Meſſrs. Gott and Co. at Leeds, in which 
all the Coppers are heated by fleam— Deſcription if 
the CULINARY STEAM APPARATUS 71 the kitchen 
at the houſe of the Royal Inſtitution—Propoſals for 
employing hot, or firong ſteam, in ALLUM WORKS, d 
in DISTILLERIES—Of the uſe that may be mad: if 
ſteam in DRYING-HOUSES. 
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M attempts have been made, at different 1 
periods, to heat liquids by means of ſteam —_ 
introduced into them; but moſt of theſe have | 
failed: and, indeed, until it was known that fluids 
are non- conductors of heat, and, conſequently, 
that heat cannot be made to deſcend in them— 3 
(which is a recent diſcovery) theſe attempts could 1 
hardly ſucceed; for, in order to their being ſuc- = 
ceſsful, it is abſolutely neceflary that the tube, 1 
which conveys the hot ſteam, ſhould open into the 1 
loweſt part of the veſſel which contains the liquid 8h 7 : 
to be heated, or nearly on a level with its bottom; | 44 15 
but as long as the erroneous opinion obtained, that 1 
heat could paſs in fluids zu all directions, there did 111 
not appear to be any reaſon for placing the opening 1 
of the ſteam tube at the bottom of the veſſel, while | i 
many were at hand which pointed out other places 5 
as being more convenient for it. 1 
But to ſucceed in heating liquids by ſteam, it is T1 bt | 
neceſſary, not only that the ſteam ſhould enter the 3108 


liquid at the bottom of the veſſel which contains 
it, but alſo that it ſhould enter it coming from * 
above. | | 


The : 
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The ſteam- tube ſhould be in a vertical poſition, 
and the ſteam ſhould deſcend through it, previous 
to its entering the veſſel, and mixing with the 
liquid which it is to heat; otherwiſe this liquid 
will be in danger of being forced back by this 
opening into the ſteam-boiler; for as the hot 
ſteam is ſuddenly condenſed on coming into con- 
tact with the cold liquid, a vacuum is neceffarily 
formed in the end of the tube; into which va- 
cuum the liquid in the veſſel - preſſed by the 
whole weight of the incumbent atmoſphere—yill 
ruſh with great force, and with a loud noiſe ; but 
if this tube be placed in a vertical poſition, and if 
it be made to riſe to the height of fix or ſeven feet 
above the level of the Figs: of the liquid which is 
to be heated, the portion of the liquid, which is thus 
forced into the lower end of the tube, will not have 
time to rife to that height before it will be met by 
ſteam, and obliged to return back into the veffel. 

There will be no difficulty in arranging the ap— 
paratus in ſuch a manner, as effectually to prevent 
the liquid to be heated from being forced back- 
wards into the ſteam boiler; and, when this is 
done, and ſome other neceſſary precautions to pre- 
vent unt are taken, ſteam may be employed, 
with great advantage, for heating liquids; and for 
keeping them hot, in a variety of caſes, in which 
fire, applied immediately to the bottoms of the 
containing veſſels, is now uſed. 

In dying, for inſtance, in bleaching, and in 


brewing, and in the proceſſes of many other 
4 | Io arts 
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arts and manufactures, the adoption of this me- 
' thod of applying heat would be attended, not 


only with a great faving of labour, and of fuel. 


but alſo of a conſiderable ſaving of . expence in 
the purchaſe and repairs of boilers, and of other 
expenſive machinery: for, when ſteam is uſed in- 
ſtead of fire, for heating their contents, boilers 
may be made extremely thin and light; and, as 


they may eafily be ſupported and ſtrengthened by 


hoops and braces of iron, and other cheap mate- 
rials, they will coſt but little, and ſeldom ſtand in 
need of repairs. 

Jo theſe advantages we may add others of ſtill 
greater importance: Boilers intended to be heated 
in this manner may, without the ſmalleſt diffi- 
culty, be placed in any part of a room at any 
diſtance from the fire Hand in ſituat ions in which 
they may be approached freely on every ſide. They 
may moreover eaſily be fo ſurrounded with wood, 
or with other cheap ſubſtances, which form warm 
covering, as moſt completely to confine the heat 
within them, and prevent its eſcape. The tubes 
by which the ſteam is brought from the principal 


manner, be covered, fo as almoſt entirely to pre- 
rent all loſs of heat by the ſurfaces of them; and 
this, to whatever diſtances they may be made to 
extend. 

In ſupending theſe ſteam- tubes, care muſt, how. 
erer, be taken, to lay them in a ſituation, ns! Her- 


2 


boiler (which tubes may conveniently be ſuſpended 
juſt below the ceiling of the room) may, in like 
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 fettly horizontal, under the ceiling, but to inclin: 
them at a {mall angle, making them rife gradually 
from their junction with the top of a large vertical 
ſteam-tube, which connects them with the ſteam, 
boiler, quite to their fartheſt extremities : for, | 
when theſe tubes are ſo placed, it is evident that 
all the water formed in them, in conſequence of the 
condenſation of the ſteam in its paſſage through | 
them, will run backwards, and fall into the boiler, 
inſtead of accumulating in them, and obſtructing 


the paſſage of the ſteam, (which it would not fail 


to do were there any conſiderable bengs or wavings, 
upwards and downwards, in theſe tubes) or, of 
running forward, and deſcending with the ſteaminto 
the veſſels containing the liquids to be heated; — 
which would happen if theſe tubes inclined down- 
wards, inſtead of inclining e, as they recede 
fiom the boiler. 
In order that clear and diftin& ideas may be 
formed of the various parts of this apparatus. — 
even without figures, I ſhall diſtinguiſh each part I 
of it by a ſpecific name: The veſſel in which water 
is boiled in order to generate ſteam—and which, 
in its conſtruction, may be made to reſemble the 
boiler of a ſteam engine —I ſhall call the cam. 

Boiler: — The vertical tube, which, riſing up from 

the top of the boiler, conveys the ſteam into the 
tubes (nearly horizontal), which are ſuſpended 
from the cieling of the room, I ſhall call the e, 
reſervoir :—To the horizontal tubes I ſhall give the 


name of conductors of fteam ;—and to the (ſmaller) 
3 tubes, ] 
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tubes, which, deſcending perpendicularly from 
theſe horizontal conductors, convey the ſteam to the 


liquids which are to be heated, I ſhall, en | 


appropriate the appellation of ſteam- tubes. 

The veſſels in which the liquids that are to be 
heated are put, I ſhall call the containing veſſels. — 
Theſe veſſels may be made of any form; and, in 
many caſes, they may, without any inconvenience, 
be conſtructed of wood, or of other cheap mate- 
rials, inſtead of being made of coſtly metals, by 
which means a very heavy expence may be avoided ; 
or they may be merely pits ſunk in the ground, 
and lined with ſtone, or with bricks. 

Each feam-tube muſt deſcend perpendicularly from 
the horizontal conductor with which it is connected, 
to the level of the bottom of the containing veſſel 
to which it belongs; and, moreover, muſt be fur- 
niſhed with a good cock, perfectly fteam-tight 5 
which may beſt be placed at the height of about 
ſix feet above the level of the floor of the room. 

This feam-trhe may either deſcend within the 
veſſe to which it belongs, or on the outfide of it, as 
| ſhall be found moſt convenient. If it comes down 
on the outſide of the veſſel, it muſt enter it at its 
bottom, by a ſhort horizontal bend: and its junc- 
tion with the bottom of the veſſel muſt be well 
lecured, to prevent leakage. If it comes down 
into the veſſel, on the inſide of it, it muſt deſcend 
to the bottom of it, or at leaſt to within a very 


few inches of the bottom of it; otherwiſe the 
liquid 
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liquid in the veſſel will not be uniformly, or equally 


heated. 
When the ſteam-tube is brought down on the 


inſide of the containing veſſel, it may either come 


down perpendicularly, and without touching the 


ſides of it, or it may come down on one ſide of 
the veſſel, and in contact with 1t. 


When ſeveral ſteam-tubes, belonging to n 


containing veſſels, are connected with one and the 
ſame horizontal ſteam conductor, the upper end 
of each of theſe tubes, inſtead of being ſimply 
attached by ſolder or by rivets to the under ſide of 
the conductor, muſt enter, at leaſt one inch, wwithiy 
the cavity of it; otherwiſe the water reſulting from 
a condenſation of a part of the ſteam in the con- 
ductor, by the cold air which ſurrounds it, inſtead 


of finding its way back into the ſteam-boiler, will | 


deſcend through the ſteam- tubes, and mix with the 
It quids in the veſſels below; but when the open 
as of theſe tubes project upwards within the team 
condufor, though it be but to a ſmall height above 
the level of its under fide, it is evident that this 
accident cannot happen. 

It is not neceſſary to obſerve here, that, in order 
that the ends of the ſteam- tubes may project 
within the Horizontal conductor, the diameters of the 
former muſt be conſiderably leſs than the diameter 
of the latter. | 


To prevent the loſs of heat arif ng from the 


cooling of the different tubes through which the 


ſteam 
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ſteam "muſt paſs in coming from the boiler, all 


thoſe tubes ſhould be well defended from the gold | 


air of the atmoſphere, by means of warm cover- 
ing; but this may eaſily be done, and at a very 
trifling expence. The horizontal conductors may 
be encloſed within ſquare wooden tubes, and ſur- 
rounded on every fide by charcoal duſt, — fine ſaw- 
duſt, —or even by wool ;—and the ſteam tubes, as 
well as the reſervoir of ſteam, may be ſurrounded, firſt 
by three or four coatings of ſtrong paper, firmly at- 
tached to them by paſte, or glue, and covered 
with a coating of varniſh ; and then by a covering 
of thick coarſe cloth. It will likewiſe be adviſable 
to cover the horizontal conductors with ſeveral 
coatings of paper ; for if the paper be put on to 
them while it is wet with the paſte or glue, and if 
care be taken to put it on in long ſlips, or bands, 
wound regularly round the tube in a ſpiral line, 
from one end of it to the other, this covering will 
be uſeful, not only by confining more effectually 
the heat, but alſo, by adding very much to the 
ſtrength of the tube, and rendering it unneceſſary 
to employ thick and ſtrong ſheets of metal in the 
conſtruction of it. 

However extraordinary and incredible it may 
appear, I can aſſert it as a fact, which I have proved 
by repeated experiments, that if a hollow tube, 
conſtructed of ſheet copper of an inch in thick- 
neſs, be covered by a coating only twice as thick, 
or Te of an inch in thickneſs, formed of layers of 
ſtrong paper, firmly attached to it by good glue, 
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the ſtrength of the tube will be more than n. by 


this covering. 


Ffound by experiments, the moſt unexception- 
able and deciſive of which T intend at ſome future 
period to give to the public a full and detailed ac- 


count,—that the ſtrength of paper is ſuch, when 


ſeveral ſheets of it are firmly attached together 
with glue, that a ſolid cylinder of this ſubſtance, 
the tranſverſe ſection of which ſhould amount to 


only one ſuperficial inch, would ſuſtain a weight 
of 30,000 lbs. avoirdupois, or above 13 tons, ſuſ- 


pended to it, without being pulled aſunder or 


broken. 


The ſtrength of hemp 18 Nill much greater, 
when it is pulled equally, in the direction of the 


length of its fibres. I found, from the reſults of 
my experiments with this ſubſtance, that a cy- 
linder of the ſize above mentioned, compoſed of 
the ſtraight fibres of hemp, glued together, would 
ſuſtain 92,000 lbs. without being pulled aſunder. 


A cylinder, of equal dimenſions, compoſed of 


the ſtrongeſt iron I could ever meet with, would 


not ſuſtain more than 66,000 lbs. weight; and the 


iron muſt be very good not to be pulled aſunder 
with a weight equal to 55,000 Ibs. avoirdupois. 


I ſhall not, in this place, enlarge on the many 
advantages that may be derived from a knowledge 
of theſe curious facts. I have mentioned them | 
now, in order that they may be known to the pub- 
lic; and that ingenious men, who have leifure for 
theſe reſearches, may be induced to turn their at- 

tention 
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_ tention to a ſubject, not only very intereſting, on 

many accounts, but which promiſes to lead to 
moſt important improvements in mechanics. 

I cannot return from this digreſſion without juſt 
mentioning one or two reſults of my experimental 
inveſtigations relative to the force of coheſion, or 
ſtrength of bodies, -which, certainly, are well cal- 
culated to excite the curioſity of men of ſcience. 

The ſtrength of bodies of different ſizes, ſimilar 
in form, and compoſed of the ſame ſubſtance, —or 
the forces by which they reſiſt being pulled aſunder 
by weight ſuſpended to them, and acting in the 
direction of their lengths are not in the ſimple ratio 
of the areas of their tranſverſe ſectious, or of their 
fractures; but in a higher ratio—and this ratio 
is different in different ſubſtances. 

The form of a body has a confiderable influence 
on its ſtrength, even when it is pulled in the direction 
of its length. | 

All bodies, even the moſt brittle appear to be 
torn aſunder, or their particles ſeparated, or fibres 
broken, one after the other; and hence it is evident, 
that that form muſt be moſt favourable to the 
ſtrength of any given body, pulled in the direc- 
tion of its length, which enables the greateſt 
number of its particles, or longitudinal fibres, to 
be ſeparated to the greateſt poſſible diſtance - ſhort 
of that at which the force of coheſion is overcome, 
—before any of them have been forced beyond that 
limit. 
| K K 2 | It 
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It is more than probable that the apparent 


ſtrength of different ſubſtances depends much 
more on the number of their particles that come 


into action before any of them are forced beyond 
the limits of the attraction of coheſion, than on 


any ſpecific difference in the intenſity of that eee 


in thoſe ſubſtances. 


But to return to the ſubje& more immediately 


under conſideration.—As it is eſſential that the 
ſteam employed in heating liquids, in the manner 
before deſcribed, ſhould enter the containing veſ- 


ſel at, or very near, its bottom, it is evident that 


this ſteam muſt be ſufficiently ſtrong, or elaſtic, 
to overcome, not only the preſſure of the atmo- 


ſphere, but alſo the additional preſſure of the 


ſuperincumbent liquid in the veſſel; the ſteam 
boiler muſt, therefore, be made ſtrong enough to 
confine. the ſteam, when its elaſticity is ſo mich 
increaſed by means of additional heat, as to enable 
it to overcome that reſiſtance. This increaſe of 
the elaſtic force of the ſteam need not, however, 


in any caſe, exceed a preſſure of five or fix pounds 


upon a {quare inch of the boiler, or one third part, 
or one half, of an atmoſphere. | 

It is not neceflary for me to obſerve here, that 
in this, and alſo in all other caſes, where ſteam 1s 
uſed as a vehicle for conveying heat from one 


Place to another, it is indiſpenſably neceſſary to | 


provide ſafety- valves of two kinds z the one for 
letting a part of the ſteam eſcape, when, on the 


fire being ſuddenly increaſed, the ſteam becomes 
ſo 


ess ar xv. 
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ſo ſtrong as to expoſe ths boiler to the danger of 
being burſt by it *;—the other for admitting air 
into the boiler, when, in conſequence of the dimi- 
nution of the heat, the ſteam 1n the boiler 1s con- 
denſed, and a vacuum is formed in it; and when, 
without this valve, there would be danger, either 
of the fides of the boiler being cruſhed, and forced 
inwards by the preflure of the atmoſphere from 
without; or of the liquid in the containing veſ- 
ſels being forced upwards into the horizontal ſteam- 
conductors, and from thence into the ſteam- 
bailer. The laſt-mentioned accident, however, 
cannot happen, unleſs the cocks in ſome of the 
ſteam tubes are left open. The two valves effec- 
tually prevent all accidents. 

The reader will, no doubt, be more diſpoſed to 
pay attention to what has here been advanced 


on this intereſting ſubje&, when he is informed 


that the propoſed ſcheme has already been exe- 
cuted on a very large ſcale, and with complete 
ſucceſs ; and that the above details are little more 
than exact deſcriptions of what actually exiſts. 

A great mercantile and manufacturing houſe at 
Leeds, that of Meſſrs. Gott, and Co. had the 
courage, notwithſtanding the mortifying predic- 
tion of all their neighbours, and the ridicule with 


* The fleam which eſcapes out of the boiler through the 
ſafety- valve may very eaſily be made to paſs into the reſervoir 
of water which feeds the boiler, and be condenſed there; 
which will warm that water, and by that mean: ſave a quan- 


tity of heat, which otherwiſe would eſcape into the atmoſphere, 5 


and be loſt, 5 
* : which 
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which the ſcheme was attempted to be treated, 
to erect a dying-houſe, on a very large ſcale indeed, 
on the principles here deſcribed and recom. 
mended, 

On my viſit to Leeds in the ſummer of the year 
1800, I waited on Mr. Gott, who was then mayor 
of the town, and who received me with great po- 
liteneſs, and ſhowed me the cloth-halls, and other 
curioſities of the place: but nothing he ſhowed 
me intereſted me half ſo much as his own truly 
noble manufactory of ſuperfine woollen cloths. 

I had ſeen few manufactories ſo extenſive, and 
none ſo complete in all its parts, It was burnt to 
the ground the year before, and had juſt been re- 
built, on a larger ſcale; and with great improve. 
ments in almoſt every one of its details. 

The reader may eaſily conceive that I felt no 
ſmall degree of ſatisfaction, on going into the 
dying-houſe, to find it fitted up on principles 
which I had ſome ſhare in bringing into repute, 
and which Mr. Gott tald me he had adopted in 
| conſequence of the information he had acquired 
in the peruſal of my Sevenh Eſlay. 

He aſſured me that the experiment had an- 
ſwered, even far beyond his moſt ſanguine expec- 
tations; and, as a ſtrong proof of the utility of 
the plan, he informed me, that his next door 
neighbour, who is a dyer by profeſſion, and who, 
at firſt, was ſtrongly prejudiced againſt theſe inno- 
vations, had adopted them, and is now convinced 


that they are real improvements. | 
= - . Mr. 
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| Mr. Gott aſſured me, that he had no doubt but 
they would be adopted by every dyer in Great 
Britain in the courſe of a very few years. 

The dying-houſe of Meſſrs. Gott and Co. which 
is fituated on the ground floor of the principal 
building of the manufactory, is very ſpacious, and 
contains a great number of coppers, of different 
fizes ; and as theſe veſſels, ſome of which are very 
large, are diſtributed about promiſcuouſly, and 
apparently without any order in their arrangement, 
in two ſpacious rooms, —each copper appearing 
to be inſulated, and to have no connection what- 


ever with the others, —all of them together form 


a very ſingular appearance. 

The rooms are paved with flat ſtones, and the 
the brims of all the coppers great and ſmall are 
placed at the ſame height (about three feet) above 


the pavement. Some of theſe coppers contain up- 


wards of 1800 gallons; and they are all heated by 
ſteam from one feam-boiler, which is fituated in a 
corner of one of the rooms, almoſt out of ſight. 
The horizontal tubes, which ſerve to conduct 
the ſteam from the boiler to the coppers, are ſuſ- 
pended juſt below the ceiling of the rooms: they 
are made—ſome of lead and ſome of caſt- iron; 
and are from four to five inches in diameter; but 
when I ſaw them, they were naked, or without 


any covering to confine the heat. On my ob- 


ſerving to Mr. Gott that coverings for them 
would be uſeful, he told me that it was intended 
K K 4 | that 
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that they ſhould be covered, and that coverings 
would be provided for them. 

The vertical feam-tubes, by which the ſteam 
paſſes down from the horizontal fteam-condutiors 
into the coppers, are all conſtructed of lead; and 
are from 4 of an inch to 2+ inches in diameter; 
being made larger or ſmaller according to the 
ſizes of the coppers to which they belong. Theſe 
ſteam- tubes ail paſs down on the ouzfdes of their 
coppers, and enter them horizontal at the level 
of their bottoms. Each copper is furniſhed with 
a braſs cock, for letting off its contents; and it 
is filled with water from a ciſtern at a diſtance, 
which 1s brought to it .by a leaden pipe. The 
coppers are all ſurrounded by thin circular brick- 
walls, which ſerve not only to ſupport the cop- 
pers, but alſo to confine the heat. 

The rapidity with which theſe coppers are 
heated, by means of ſteam, 1s truly aſtoniſhing. 
Mr. Gott aſſured me, that one of the largeſt of 
them, containing upwards 1800 gallons, when 
filled with cold water from the ciſtern, requires no 
more than half an howr to heat it till it actually 
boils !-—By the greateſt fire that could be made 
under ſuch a copper, it would hardly be poſhble 
make it boil in leſs than an hour. 

It is eaſy to perceive that the ſaving of lime, 
which will reſult from the adoption of this new 
mode of applying heat, will be very great and it 
is likewiſe evident that it may be increaſed, al- 
moſt without limitation, merely by augmenting 

3 the 
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the diameter of the ſteam- tube: Care muſt, how- 
ever, be taken, that the boiler be ſufficiently large 
to furniſh the quantities of ſteam required. The 
ſavirg , fuel will alſo be very conſiderable: Mr. 
Gott informed me, that, from the beſt calculation 
he had been able to make, it would amount to 
near two-thirds of the quantity formerly ex- 


pended, when each copper was heated by a ſepa- 


rate fare. 


But theſe ſavings are far from being the only 
advantages that will be derived from the introduc- 
tion of theſe improvements in the management of 
heat : There 1s one, of great importance indeed— 
not yet mentioned—which alone would be ſuffi- 
cient to recommend the very general adoption of 
them.—As the heat communicated by ſteam can 
never exceed the mean temperature of boiling water 
by more than a very few degrees, the ſubſtances 
expoſed to it can never be injured by it. 

In many arts and manufactures this circumſtance 
will be productive of great advantages, but in none 
will its utility be more apparent than in cookery; 
and eſpecially in public kitchens, - where great 
quantities of food are prepared in large boulers;— 
for, when the heat is conveyed in this manner, all 
the labour now employed in ftirring about the 
contents of thoſe boilers, to prevent the victuals 
trom being ſpoiled by burning to the bottoms of 
them, will be unneceſſary; and the loſs of heat 
occaſioned by this ſtirring, prevented ;—and, in- 
ſtead of expenſive coppers, or metallic boilers, 
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long time without making it boil; for the quantity 


which are ſometimes unwholeſome, and always : 
difficult to be kept clean, and often ſtand in need 
of repairs, common wooden tubs may, with great 
advantage, be uſed as culinary, veſſels; and their 
contents may be heated by portable fire-places, by 
means of ſteam- boilers attached to them. 

As theſe portable fireplaces and their ſteam, 
boilers may, without the ſmalleſt inconvenience, 
be made of ſuch weight, form, and dimenſions, as 
to be eaſily tranſported from one place to another, 
by two men; and be carried through a door-way 
of the common width ;—with this machinery, and 
the ſteam- tubes belonging to it, and a few 
wooden tubs, a complete public kitchen, for 
ſupplying the poor, and others, with ſoups, and 
alſo with puddings, vegetables, meat, and all other 
Kinds of food prepared by Poiliug, might be eſta- 
bliſhed in half an hour, in any room, in which there 
is a chimney (by which the ſmoke from the port - 
able fire - place can be carried off); and, when the 
room ſhould be no longer wanted as a kitchen, it 
might, in a few minutes, be cleared of all this culi- 
nary apparatus, and made ready to be uſed for any 
other purpole, 
This method of conveying heat is peculiarly well 
adapted for heating baths: It is likewiſe highly 
probable that it would be found uſeful in the 
bleaching buſineſs, and in waſhing linen. It would 
alſo be very uſeful in all cafes where it is required 
to keep any liquid at about the boiling point for a 


of 
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of heat admitted may be very nicely regulated by 
means of the braſs cock belonging to the ſteam- 

tube. Mr. Gott ſhowed me a boiler in which 
ſhreds of ſkins were digeſting in order to make 
glue, which was heated in this manner; and 1n 
which the heat was ſo regulated, that, although the 
liquid never actually boiled, it always appeared to 
be upon the very point of beginning to boil. 

This temperature had been found to be beſt 
calculated for making good glue. Had any other 
lower temperature been found to anſwer better, it 
might have been kept up with the ſame eaſe, and 
with equal precifion, by regulating properly the 
quantity of ſteam admitted. 

[ need not ſay how much this country is abliged 
to Mr. Gott, and his worthy colleagues.—To the 
ſpirited exertions of ſuch men—who abound i in no 
other country—we owe one of the proudeſt diſ- 
tinctions of our national character that of being 
qu enlightened and an enterprizing people. 

In fitting up the great kitchen at the houſe of 
the Royal Inſtitution, [ availed myſelf of that op- 
portunity to ſhow, in a variety of different ways, 
how ſteam may be uſefully employed in heating 
liquids. 

On one ſide of the room, oppoſite to the fire- 
place, and where there is no appearance of any 
chimney, I fitted up a ſteam-boiler, of caſt-iron, 
which, to confine the heat, is ſo compleatly covered 
up by the brick-work in which it is ſet, that no 
part of it is ſeen. This boiler is ſupplied with 
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water from a reſervoir at a diſtance (which is not 
ſeen) and by means of a cock, which 1s regulated by 
an hollow floating ball of thin copper, the water in 
the boiler always ſtands at the ſame height, or 
level. 

The ſteam from this bullet riſes up perpendicu- 
larly in a tin tube, which is concealed in a ſquare 
wooden tube, by the fide of the wall of the room, 
and enters an horizontal tin tube (concealed in the 
ſame manner) which lies againſt the wall, and juſt 
under the ceiling. 

From this horizontal ſteam conductor three tubes 
deſcend, perpendicularly (concealed in three ſquare 
wooden tubes) and enter three different kitchen 
boilers (on a level with their bottoms) which are 
ſet in brick work, againſt the ſame fide of the room 
where the ſteam boiler is ſituated. 

As each of theſe boilers has its ſeparate fire- 
place, properly furniſhed with a good double door, 
and regiſter aſh-pit door; and alſo with a canal; 
furniſhed with a damper, for carrying off the 
ſmoke; either of theſe three boilers may be uſed 
for cooking, either with a fire made under 1t, or 
with fteam brought into it, from the 9 
ſteam: boiler. 

The object I had principally 1 In view 1n this ar- 
rangement was to ſhew, in the moſt ſtriking and 
convincing manner, that all the different proceſſes 
of cookery, which are performed by boiling, ſuch as 
boiling meat and vegetables iz Boiling ꝛvaten— 
making foups—ſtewing, &c. may, in all caſes, be 

performed 
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performed quite as well, and in many much better, 
by heating the liquid which is to be boiled, and 
keeping it boiling, by admitting hot ſteam into it, 
than by making a fire under it. 

By uſing one of theſe boilers alternately in theſe 
two ways, on different days, in preparing the fame 
kind of food, 1 concluded that all doubts on this 
ſubject would be moſt effectually removed. 

To exhibit in a manner {till more ſtriking the 
application of ſteam to the boiling of liquids for 
culinary purpoſes, the following arrangement has 
been made, and completed. An horizontal ſteam- 
conductor (concealed in a ſquare wooden tube) 
communicating, at right angles, with the ſteam 
conductor before deſcribed, paſſes, juſt below the 
ceiling, from the middle of one ſide of the room, to 
the middle of the ceiling; and ends in a veſſel, in 
the form of a flat drum, about ten inches in diame- 
ter, and five inches high, which is attached to the 
ceiling, perpendicularly over the center of a large 
table, which is * in the middle of the 
room. 

On the outſide of this drum, or ſhort hollow 
cylinder (which is made of tin, and covered with 
wood, to confine the heat) there are, at equal diſ- 
tances, four projecting horizontal tubes, each about 
one inch in diameter, and two inches long, which 
communicate with the inſide of the drum. Theſe 

tubes all point to the ſame center, namely, to the 
center of the drum. : 

To each of thele ſhort borizontal tubes, there is 
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fixed one end of a ſteam tube compoſed of three 
pieces, fixed to each other, and moveable, by means 
of joints, which are all ſteam- tight. 

The end of this compound flexible Ream-tube 
is united to the end of the ſhort tube, which pro- 
| jects from the fide of the drum, by means of a 
fteam-joint, in ſuch a manner, that the ſteam- tube, 
attached to the drum, and communicating with it, 
may either be folded up, in joints, or lengths, juſt 
under the ceiling, or it may be made to hang down 
from the end af the ſhort tube to which it is at- 
tached.—The lower joint, or rather diviſion of this 
flexible ſteam-tube, which reaches nearly to the top 
of the table, is furniſhed with a braſs cock, by 
which it is occaſionally clofed ; or rather, by which 
it is always kept cloſed when it is not in actual 
ut - | | 
I might perhaps ſpare myſelf the trouble of de- 
ſcribing the manner in which this culinary ſteam 
apparatus 1s uſed, as the imagination of the reader 
will moſt probably have run before me. T ſhall, 
however, juſt mention a very ſtriking and pleaſing 
manner. of making the experiment, in which the 
action of this machinery. will be ä to 5 
advantage. 

If the cold water, which is to be heated, and 
made to boil by the ſteam, is put into a large glaſs 
bowl, or jar; on plunging the lower end of one of 
the flexible ſteam-tubes into the water, and then 
opening the ſteam- cock, the agitation into which 


the water in the. glaſs veſſel will be thrown will be 
viſible 
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viſible through the glaſs; and the paſſage of the 


ſteam, in its elaſtic form, upwards, through the 


water into the air, after the water has become boiling 
het, and not before, will be an inſtructive, as well as 
an amuſing experiment. 

Thoſe of the flexible fteam-tubes which are not 
in actual uſe, are kept ſo folded. up, (in order to 
their being out of the way) that their two upper 
divifions, lying by the fide of each other, in an ho- 
rizontal poſition, are juſt under the ceiling of the 
room; while their lower diviſions hang vertically 
downwards, pointing towards the table. 

In order that the kitchen may not be filled with 
ſteam when any of the boilers on the fide of the 
room are uſed, their covers are all furniſhed with 
ſteam- tubes, which, communicating by a particu- 
lar contrivance, with an horizontal ſteam-tube, 
which lies immediately over theſe boilers juſt un- 
der the ceiling, and which, by paſſing through the 
wall of the building, opens into the external air, 
all the waſte ſteam from theſe boilers 1 is carried out 
of the kitchen. 

Before I conclude this Eſſay, I ſhall add a few ob- 
ſervations concerning an application of ſteam, which 
has not yet, to my knowledge, been made, but 
which there is much reaſon to think would turn 
out to be of very great importance indeed in many 
caſes, —This is the employing of it for communi- 
cating degrees of heat above that of boiling water, 

I was led to meditate on this ſubject by an ac- 
count I received, not long ago, of ſome very ſur- 
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prizing effects which were produced in bleaching, 
by uſing the ſteam of a very ſtrong ſolution of pot- 
aſh for boiling the linen, inſtead of water ; as I was 
confident that no part of the alkali could poſſibly 
be evaporated in this proceſs, I could not account 
in any other way for the effe&s produced, but by 
ſuppoſing them to have been owing to the / 
temperature of the ſteam which roſe from this ſtrong 
lixivium: and, as ſteam, at a high temperature, 
might eaſily be procured, and applied to the linen, 
without the uſe of the alkali, I thought it would 
be worth while to try the experiment with hot 
ſteam, produced from pure water. I mentioned 
this idea to Mr. Duffin, ſecretary of the Linen 
Board in Ireland, who is himſelf concerned, in an 
extenſive way, in the bleaching buſineſs, who has 
promiſed to make ſome experiments on this ſub- 
ject, which I took the liberty to point out, and to 
recommend to him, as being likely to lead to in- 
tereſting reſults. 

 Meditating on the various uſes to which hot, 
or (which is the ſame thing) frong ſteam might be 
applied, 1t occurred to me that 1t would probably 
be found to be extremely uſeful in allum works, 
for concentrating the liquor from which allum is 
cryſtalized. There are, as is well known, many 
difficulties attending the evaporation and concen- 
tration of that liquid ; and it is never done without 
occaſioning a very conſiderable expence, as well for 


fuel, of which large quantities are conſumed, as 
allo 


ESSAY xv.] as a Pehicle for tranſporting Heat. 497. 


alſo on account of the frequent repairs of the pans, 
which are found to be neceſſary. 
Moſt, if not all theſe difficulties, might, I think, 
be ayoided, by introducing ſtrong ſteam into this \ 
liquor, inſtead of concentrating it over a fire. This 
concentration might certainly be effected as well, 
and probably better, and more expeditiouſly, by 
uſing hot ſteam, than by the immediate uſe of the 
heat of a fire; and the expence occaſioned by the 
wear and tear of the apparatus would, no doubt, 
be much leſs in the former caſe than in the latter: 
and, if it ſhould be found (which 1s not unlikely) 
that ſome certain temperature is more advantageous 
in this proceſs than any other, 7hat temperature, 
when once diſcovered, may be preſerved, with very 
little variation, when {team is uſed (by placing a 
valve, loaded with a proper weight, in the ſteam- 
tube, and obliging the ſteam to lift that valve, in 
order to paſs through the tube); but there is no 
poſſibility of regulating, with any preciſion, the 
degrees of heat employed, when liquids are evapo- 
rated in boilers over a fire. | 
J would juſt point out one more application of 
ſteam, which, if I am not much miſtaken, wall 
turn out to be very advantageous indeed, 1n many 
reſpects it may be employed in heating the fer- 
mented liquor from which ardent ſpirits are diſtilled. 
A propoſal for introducing watery vapour into 
a liquor from which pure ardent ſpirits are to be 
diſtilled; or forced away by heat, will, no doubt, 
be thought very extraordinary by thoſe who have 
„% al. „„ never 
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498 Of the Uſe of Steam, Ec. [Ess Av xy, 
never meditated on the ſubject ; but when they 
ſhall have conſidered it with attention, they will 
find reaſon to conclude that this method of diſtil- 
ling bids fair to be very ufeful. The ſaving of 
expence for coppers, and other coſtly utenſils and 
machinery, would be very conſiderable ; and the 
danger of the flavour of the ſpirits being injured 
by the burning of the liquor to the ſides of the 
copper, would be entirely removed. | 
Steam has already been introduced, in ſeveral 
great manufactories in this country, into drying- 
houſes, and employed, with the beſt effects, for 
heating and drying linen, cotton, and woollen 
goods, after they have been waſhed :—it has alſo 
been uſed in the drying-rooms of ſeveral paper ma- 
nufactories. When it is. uſed for any of theſe 
purpoſes, it ſhould be introduced into tubes of 
large diameter, or into ſeveral ſmaller tubes, con- 
ſtructed of very thin ſheet copper for into any 


other metallic tubes, having a large ſurface, that 


would be cheaper) and theſe tubes ſhould be placed 
nearly in an horizontal poſition in the /ozver part of 
the drying-room, and under the goods that are to 
be dried ; and, (in order to economize the heat as 
much as poſſible) the water reſulting from the con- 
denſation of the ſteam in the fleam-tubes, ſhould 
be conducted, by ſmall tubes, well covered with 
warm covering, into the reſervoir which feeds the 
fream-bouler. 
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INTRODUCTION. 


TT ſlowneſs with which improvements of all 
kinds make their way into common uſe, and 


eſpecially ſuch improvements as are the moſt calcu- 


lated to be of general utility, is very remarkable ; 
and forms a ſtriking contraſt to the extreme avidity 
with which thoſe unmeaning changes are adopted, 


which folly and caprice are continually bringing 
forth and ſending into the world under the 
" auſpices of faſhion. This evil has often been 


lamented, but few attempts have been made to 


Inveſtigate its cauſes, or to remove them. 


On the firſt view of the matter it appears very 


extraordinary indeed that any perſon ſhould ever, 
in any inſtance, negle& to avail himſelf of an 
invention or contrivance within his power to 


obtain, that is evidently calculated to increaſe his 
comforts, or to facilitate his labour, or to increaſe 


the profits of it; but when we reflect on the 


ſubject with attention, and confider the power 


of habit, and then recollect how difficult it is for a 
perſon even to perceive the imperfections of inſtru- 
ments with which he has been accuſtomed from his 
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early youth, our ſurpriſe that improvements do not 
make a more rapid progreſs will be greatly leſſened. 
But there is a great variety of circumſtances that 
are unfavorable to the introduction of improve. 
ments. The very propoſal of any thing new com- 
monly carries with it ſomething that is offenſive;— 
ſomething that ſeems to imply a ſuperiority ; and 
even that kind of ſuperiority preciſely to which 
mankind are leaſt diſpoſed to ſubmit. | 
There are few, very few indeed, who do not 
feel aſhamed and mortified at being obliged to learn 
any thing new after they have for a long time 
been conſidered, and been accuſtomed to conſider 
themſelves as proficients in the buſineſs in which 
they are engaged; and their awkwardneſs in their 
new apprenticeſhip, and eſpecially when they are 
obliged to work with tools with which they are not 
acquainted, tends much to increaſe their diſlike 
to their teacher, and to his doctrines. 
To theſe obſtacles to the introduction of new 
improvements, we may add the innumerable miſ- 
takes, voluntary and involuntary, that are com- 
mitted by workmen who are employed in any 
buſineſs that is new to them, and that perhaps they 
neither underſtand nor like; and (what is ſtill 
more to be feared) thoſe alterations which work- 
men in general, and more eſpecially ſuch of them 
as pride themſelves on their ingenuity, have ſuch 
an irreſiſtible propenſity to introduce when they are 
employed in executing any thing that is new. 


How many uſeful inventions have been totally 
| G | "TOY 
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ſpoiled and brought into diſrepute by what has 
been pompouſly announced to the public as 
improvements of them! And hence we may ſee 
of what infinite importance it would be to the- 
progreſs of real improvements, to have ſome general 
collection of uſeful mechanical contrivances, con- 
ſtructed on the moſt approved principles, and kept 
conſtantly in actual uſe, to which application could 
be made as to a /tandard, in order to determine 
whether experiments which fail are owing to errors 
in principle, or to blunders of the workmen em- 
ployed in the conſtruction, or to thoſe of the 
ſervants employed in the management of the 
machinery. 


And how very uſeful would ſuch a pate be 
for furniſhing models ;—and for giving inſtruction 
to artificers who may be employed in ĩmitating 
them! Workmen muſt e the thing they are 
_ toimitate ;—bare deſcriptions of it will not anſwer 
to give them ſuch preciſe ideas of what is to be 
done, as to prevent their being liable to miſtakes in 
the execution of the work. 

But this is alſo the cafe with mankind in 5 
and even with the beſt- informed; for how great 
muſt that effort of the imagination be, that is 
neceſſary to form any adequate idea of what we 
have not ſeen! Deſcriptions, though they be il - 
luſtrated by the beſt drawings, can give but very 
imperfect ideas of things; and the impreſſions they 
leave behind them are ' faint and tranſitory, and 
alen, excite that degree of ardor that ought 

AJ. to 


4 
to accompany the purſuit of int en improve- 
ments. | 

Few indeed have an imagination fo e 
vivid and ſuſceptible as to become enamoured of a 
deſcription, or of a picture. Something viſible and 
tangible is neceſſary to fix the attention, and deter- 
mine the choice. ._ 

But to return to the inveſtigation of the cauſes 
that impede the progreſs of uſeful improvement. 
Beſides thoſe already mentioned there are ſeveral 
others which, though leſs obvious, tend neverthe- 
leſs very powerfully to obſtruct and retard that 
progreſs. 

I Thoſe who propoſe improvements are commonly 
ſuſpected of being influenced by intere/ted motives ; 
and this ſuſpicion (which is often but too well 
founded) occaſions little attention to be paid to 
ſuch propoſals by the Public. 
As the tacit recommendation of a reſpectable 
Public Inſtitution, where the things judged to 
be worthy of the public notice would be merely 
expoſed to view, would not be liable to this 
ſuſpicion, it would certainly have more weight. 

Not only ſuſpicion, but jealouſy and envy have 
often their ſhare in obſtructing the progreſs of 
improvement, and in preventing the adoption of 
plans calculated to promote the public good. 

The moſt meritorious exertions in promoting the 
public proſperity are often viewed with ſuſpicion ; 
and the fair fame that is derived from thoſe 


ach ks with — and envy: and many who 
have 


1 


have too much good ſenſe not to perceive the 

merit of an undertaking evidently uſeful ; and too. 
much regard for their reputation not to appear to 
approve of it, are often very far nevertheleſs from 
wiſhing it ſucceſs. 

This melancholy truth is, mol unfor tunately, 
known to every body; and does more, I am 
_ perſuaded, to deter ſenſible and well-diſpoſed per- 
ſons from coming forward into the public view with 
plans for uſeful improvements, than all the trouble 
and difficulty that would attend the execution of 
them. . 

The managers of a public inſtitution would 
| be leſs expoſed than an individual to the effects of 
theſe jealouſies, and would no doubt have the 
courage to deſpiſe them. 

In regard to thoſe moſt 1 important Inpiotenintts 
that might in many caſes be derived from the 
ſcientiſic diſcoveries of experimental philoſophers, 
there are, - unfortunately, many very powerful 
obſtacles, which prevent their being as uſeful to 

mankind as they might be made, and as they 
would moſt certainly become, were thoſe obſtacles 
removed. 

There are no two claſſes of men in ſociety, 
that are more diſtinct, or that are ſeparated from 
each other by a more marked line, than philoſo- 
phers and thoſe who are — in arts and manu» 
factures. 

The diſtance of their e h difference of 
Heir education, and of their habitg—the marked 
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difference of the objects of their purſuits in life 
all tend to keep them at a diſtance from each 
other, and to prevent all connection and inter- 
courſe between them. | 

The philoſopher, who devotes his time to the 
inveſtigation of the laws of Nature, muſt neceſ- 
farily be independent in his circumſtances ; for he 
can expect no profit or pecuniary advantage from 
his labours : conſequently he muſt be excited to 
engage in theſe purſuits either by curioſity or by 
2 defire of fame, or by both theſe motives ; and 
the nature of his occupations, as well as the 
intenſe meditation they require, naturally tend to 
"detach his mind from all the common affairs and 
purſuits of life. | 

Anxious only to make new ; diſcoveries, and to 
eſtabliſh his reputation among philoſophers, whom 
he conſiders as the only competent judges of his 
merit, and whoſe ſuffrages alone can beſtow that 
fame which he is ambitious to acquire; he has 
ſeldom either leiſure or inclination to intereſt 
himſelf in thoſe buſy ſcenes in which the great 
maſs of mankind are employed, and which, he is 
perhaps but too apt to conſider as * unworthy | 
of his attention. | " 

On the. other hand, "hos who are engaged in 
arts and manufactures are ſeldom diſpoſed to aſk, 
or even to receive, the advice of men of ſcience, 
with whom they have no conneCtion, and of 
-whoſe knowledge they ſeldom entertain any very 


high reſpect. Intent only on. acquiring wealth, 
4 all 
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E 
all their views are confinad to that ſingle object; 
and as their ſucceſs depends much on their. 
reputation for ingenuity in their different lines of 
| buſineſs—as all propoſals for introducing improve- 
ment preſuppoſe ſome imperfection, ſuch propoſals: 
are commonly not only conſidered by them as 
offenfive, and rejected with diſdain, but they fre- 
quently maintain that no farther improvement in 


their line of buſineſs is poſſible; except it be per- 


haps ſomething they pretend to have found out, 
and of which, in order to enhance the reputation 
of their goods, they make a great myſtery. 


Ingenuity ought certainly to be rewarded. It. is 
what every liberal- minded perſon would wiſh ; but 
it is greatly to be lamented, that the . of 
real improvements ſhould ever be obſtructed by 
the effects of profeſſional jealouſies, or by any 
other of thoſe ſelfiſh paſſions that are but too 


apt to influence men n engaged 1 in the buſy ſcenes of 
life. 


In making this obſervation, I Wat by no 
means be underſtood to call in queſtion the wiſdom 
of granting patents for ſecuring certain privileges 
and advantages to the authors of new and uſeful 
inventions. So far from thinking this ſyſtem of 
rewarding ingenuity diſadvantageous to ſociety, [ 
am convinced that the preſent flouriſhing ſtate of 
our manufactures, and conſequently of our com- 
merce, has been in a great meaſure owing to its 


operation. | E 
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of any people is, and ought ever to be, eſtimated 


(cw). 
I am only defirous that ſcience and art ſhould 
once be brought cordially to embrace each other, 
and to direct their united efforts to the improvement 
of agriculture, manufactures, and commerce, and 
fo the increaſe of domeſtic comfort. 


That the propoſed Inſtitution would facilitate 


and confolidate that union, is too obvious to require 


any particular proof or illuſtration. 


I ſhall mention only one circumſtance more, that 
may be aſſigned as a cauſe for the ſlowneſs of the 
progreſs of new and uſeful improvements; and 
that is, the erroneous opinion that is but too gene- 
rally entertained with regard to the real import- 
ance of what are called improvements, or their 
tendency to promote the happineſs and proſperity 
of mankind. It is imagined by ſome, that though 
a new invention may have ſome degree of utility, 
yet as our forefathers, who were not acquainted 
with it, contrived to do very well without it, ſo it 
cannot be a matter of any very great importance to 
us or to our poſterity, whether it be brought for- 


ward into general uſe or not. But thoſe who 


reaſon in this manner ſhould be requeſted to recol- 
lect, that all the ſucceſſive improvements in the 
condition of man, from a ſtate of ignorance and 


barbariſm to that of the higheſt cultivation and 


refinement, are brought about by the uſe of 
machinery in procuring the neceſſaries, comforts, 
and elegances of life ; and that the pre-eminence 


by 
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by the ſtate of ta/e, induſtry, and mechanical im- 
FO among them. 


Thoſe among the inhabitants of this happ 
| iſland, who have meditated profoundly on this 
intereſting ſubje&, will be very far indeed from 
being indifferent to the progreſs of improvement, 
and will certainly wiſh well to the ſucceſs of the 
plan that is now laid before them ; for they well 
know how powerfully the vivifying rays of Seience, 
when properly directed, tend to excite the aQti- 
vity, and increaſe the energy, of an enlightened 
nation. 


With regard to the 8 importance of the 
different objects of improvements that are held up 
to view in theſe Propoſals, nothing abſolutely deci- 
ſive can be determined. They are all very import- 
ant, and there are, doubtleſs, many others perhaps 
equally ſo, that are not enumerated, that will of 
courſe, in their turns, engage the attention of the 
Managers of the Inſtitution. 


It will not eſcape obſervation that I have placed 
the management of fire among the very firſt ſub- 
jects of uſeful improvement, and it is poſſible that 
may be accuſed of partiality in placing the object 
of my favorite purſuits in that conſpicuous ſitua- 
tion. But how could I have done otherwiſe! 1 1 
have always conſidered it as being a ſubject very 
intereſting to mankind ; and it was on that account 
principally, that, at a very early period of my lite, 
I engaged in its inveſtigation z and the more I have 

examined 
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examined it and meditated upon it, the more I 


have been impreſſed with its importance. | 
When we conſider that arts and manufactures 


| of every kind depend, directly or indirectly, on 


operations in which fire is employed; and that 
almoſt every comfort and convenience which man 
by his ingenuity procures for himſelf, is obtained 
by its aſſiſtance, we cannot doubt of its utility ? 
and when we recolle& that the fuel conſumed in 
theſe kingdoms coſts annually more than zen mil. 
lions ſterling, the great importance of every im- 
provement that can be made in the management 
of fire muſt be quite evident. 

To me, who am perfectly perſuaded that much 
more than half the fuel that is conſumed might 
very eaſily be ſaved, the ſubje& muſt of neceſſity 
appear very intereſting, and on that ground I hope 
to be excuſed if I have dwelt upon it too long. 

It may perhaps be not altogether unintereſting 


to thoſe to whom I now more particularly addrels 


myſelf, to be made acquainted with the hiſtory of 
theſe Propoſals, and of the cauſes which ow riſe 
to them. 


2 Having long been in a habit of den all 
uſeful improvements as being purely mechanical, or 


as depending on the perfection of machinery, and 


addreſs in the management of it; and of conſider- 


ing profit (which depends much on the perfection 


of machinery) as the only incitement to induſtry; 
I was naturally led to meditate on the means that 


mh be 9 with advantage to diffuſe the 
= know- 


f 6330 
knowledge, and facilitate the general introduction, 
of ſuch improvements; and the plan which is now 
ſubmitted to the Public was the reſult of theſe 
inveſtigations. 

In the beginning of the year 1796, 1 gave a 
faint ſketch of this Plan in my ſecond Eſſay; but 
being under a neceſſity of returning ſoon to Ger- 
many, I had not leiſure to purſue it farther at that 
time ; and I was obliged to content myſelf with 
having merely thrown out a looſe idea, as it were 
by accident, which I thought might poſſibly attract 
attention. 

After my return to Munich, I opened myſelf 
more fully on the ſubject in my correſpondence 
with my friends in this country, and particularly 
in my letters to Thomas Bernard, Eſq. *, who, as 
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Extracts of letters written by Count Rumford to 
Thomas Bernard, Eſq. ron Germany. 


% Munich, 28th April 1797. 


* I feel myſelf very highly honored by the diſtinguiſhed 
© mark of eſteem and regard which the Society for bettering 
* the Condition of the Poor has conferred on me; and I 
© beg leave through you to return the Society my een 
and grateful acknowledgments. 

This flattering proof of the approbation of thoſe mol 
ct reſpetable perſons who compoſe the Society, will tend 
very powerfully to encourage me to perſevere in thoſe en- 
* deavours to promote the important objects they have in 
* view, by which I firſt obtained their notice and eſteem. 

* I am very ſanguine in my expectations of the good 


& which will be done of this Society; they will, however, 
: By be 


.. moe 


„ N 
ts well known, is one of the founders, and moſt 
active members of the 1 for bettering the 

condition 


n 
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* be able todo much more by cxampleg—by models that can 
be ſeen and felt, than by any r that can be ſaid or 
4 ritten.“ 


a 25 Munich, 13th May 1798. 
*« The rapid progreſs you are making in your moſt intereſt- 
ing and laudable undertakings, 2ffords me a high degree 
« of ſatisfaction. It proves that I was not miſtaken when 1 
*concluded that, notwithſtanding the alarming progreſs of 
« luxury, and corruption of taſte and of morals in England, 
« there is ſtill good ſenſe and energy to be found, even in 
the higheſt clafſes of ſociety, where the inflox bf wealth 
has operated molt powerfully. Go on, my dear Sir, and 
pe aſſured that when you fhall have put doing goad in 
& fathion, you will have done all that human wiſdom can do 
* to retard and prolong the decline of a great and powerful 
Nation, that has arrived at, or paſſed the zenith of hu- 
© man glory.” 
% Munich, 8th June 1798. 
I have received your letter from Brighton of the 


< 12th ut. You can hardly imagine the high degree of 


« pleaſure and ſatisfaction which I feel at your ſucceſs in 
* your moſt laudable undertakings. Go on, my dear Sir, 
and be aſſured that you will contribute more effentially to 
the revival of taſte and morals, of energy, induſtry, bene- 
« volence, and proſperity in your favoured country, than all 
« the fpeculators and reformers in the three kingdoms. 

« When ſociety is arrived at a certain degree of torpid 
< indifference, and enervation of mind and body which are 
« the unavoidable effects of wealth, luxury, and inordinate 


indulgence, mankind muſt either be allured or foamed into 
u action. Precepts and admonitions have no effect on them. 


« As they are too indolent to take the trouble either 


gat or to chooſe, they ma be led to acts of 


6 ngſeful 


BB. = 
condition, and increaſing the n, of the 
Poor. 

This Bae I found, on my r return to Eng- 
land in September laſt, not only agreeing with me 
in opinion in regard to the utility and importance 
of the plan I had propoſed, but very ſolicitous that 
ſome attempts ſhould be made to carry it into imme - 
diate execution in this capital. 


>... —— 


— — àü— 3 — — — 


2 


e nſeful benevolence as they are led in every thing elſe - by 
« faſbion; when you ſhall have rendered it perfectly ridi- 
* culous for a man of faſhion and fortune to have the appear. 
* ence of being inſenſible to the moſt noble and moſt delightful 
of human enjoyments, that which reſults from doing good, 
* you will have done more for the relief of the Poor than all 
that the Poor Laws ever can effect. Deeply impreſſed 
< with the neceſſity of rendering it faſhionable to care for the 
poor and indigent, and contribute to their relief and 
comfort, in order to diffuſe in England that ſpirit of active 
I benevolence you are kindling, I am apt to inſiſt, perhaps 
s with too much proiixity, on that important point. 

“J am anxious to hear of the execution of your plan with 
60 regard to Bridewell. A well arranged Houſe of Induſtry 
« is much wanted in London. It is indeed abſolutely 
© neceſſary to the ſucceſs of your undertaking, for there muſt 
„be ſomething to /ce and to touch, if I may ule the expreſſion, 
* otherwiſe people in general will have but very faint, im- 

perfect, and tranſitory ideas of thoſe important and highly 
« intereſting objects with which you mult make them ac- 
« quainted, in order to their becoming zealous converts 
« to our new Philoſophy, and uſeful members of our com- 
. © munity. Pray read once more the Propoſals,” publiſhed 
« im my ſecond Eſſay. I really think that a public eſtablith= 
ment like that there deſcribed, might eaſily be formed in 


. « London, and that it would produce infinite good. I will 


* come to London to aſſiſt you in its execution whenever you 
will in good earneſt ugdertake it.“ Af 
| ter 
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After ſeveral conſultations that were held at 
Mr. Bernard's apartments in the Foundling Hoſpi- 
tal, and at the houſe of the Lord Biſhop of Dur- 
bam, at which ſeveral Gentlemen aſſiſted, who are 
well known as zealous promoters of uſeful improve- 
ment, it was agreed that Mr. Bernard ſhould report 
to the Committee of the Society for bettering the 
condition of the Poor the general reſult of theſe 
conſultations, and the unanimous deſire of the 
Gentlemen who afliſted at them, that means might 


be deviſed for making an attempt to carry the 
fcheme propoſed into execution. 


The Gentlemen of the Committee agreed with 


me intirely i in the opinion I had taken the liberty 


to expreſs, that the Inſtitution which it was pro- 
poſed to form would be too conſpicuous, and too 
mtereſting and important, to be made an appendix 
to any other exiſting eftabliſhment ; and, conſe- 
quently, that it muſt ſtand alone, and on its own 
proper baſis ; but as theſe Gentlemen had no direct 

communication with any perſons, except with the 


Members of their own Society, they appointed a 
Committee, conſiſting of eight perſons, from 


their own body, to confer with me on the ſubject 
of my plan *. 


E had the honour to meet this Clonmlitee on 


this buſineſs on the 31{t of January, at the houſe 


— 


* The gentlemen choſen were, The Earl of Winchelſea, 


Mr. Wilberforce, The Rev. Dr. Glaſſe, Mr. Sullivan, Mr. 


Richard Sulivan, Mr. Colquhoun, Mr. Parry, and Mr. 
Bernard. - : 3 TE 4 
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of Richard Sulivan, Eſq. where a Plan I had pre· 
viouſly drawn up, for forming the Inſtitution in 
queſtion was read and examined, and its prin» 

ciples unanimouſly approved: but as ſome of the 
Gentlemen preſent were of opinion, that the Plan 
entered too much into detail to be ſubmitted to the 
Public in the beginning of the buſineſs, I undertook 
to reviſe it, and to endeavour to accommodate it 
to the wiſhes of the Committee. 

Having made ſuch alterations in it as I thought 
might ſatisfy the Committee, I ſent a corrected 
copy of it to them, ee by the n 
letter: 


&© GENTLEMEN, 


« Incloſed I have the honour to ſend you a 
corrected copy of the Propoſals I took the liberty 
of laying before you on Thurſday laſt, for forming 
in this capital, by private ſubſcription, a Public In- 
ſtitution for diffuſing the knowledge and facilitating 
the general and ſpeedy introduQtion of new and 
uſeful mechanical inventions and improvements; 
and alſo for teaching, by regular courſes of Philoſo- 
phical Lectures and Experiments, the application of 
the new diſcoveries in ſcience to the improvement. 
of arts and manufactures, and in facilitating the 
means of procuring the comforts and conveniencies 
of life. 

Ihe tendency of the propoſed Inſtitution to 
excite a ſpirit of inquiry and of improvement 
amongſt all ranks of ſoceity, and to afford the moſt 
effectual aſſiſtance to thoſe who are engaged in the 
B various 


CE 83 
various purſuits of uſeful induſtry, did not eſcape 
your obſeryation ; and it is, I am perſuaded, from 
a conviction of the utility of the plan, or its ten- 
dency to increaſe the comforts and enjoyments of 
individuals, and at the ſame time to promote the 
public proſperity, that you have been induced to 
take it into your ſerious conſideration. I ſhall be 
much flattered if it ſhould meet with your appro- 
bation, and with your ſupport. 

Though I am perfectly ready to take any ſhare 
in the buſineſs of carrying the ſcheme into execu- 
tion, in caſe it ſhould be adopted, that can be re- 
quired; yet there is one preliminary requeſt, 
which I am deſirous may be granted me ; and that 
is, that Government may be previouſly made ac- 
| quainted with the ſcheme before any ſteps are 
taken towards carrying it into execution; and alſo 
that his Majeſty's miniſters may be informed that 

it is in the contemplation of the Founders of the 
* Inſtitution to accept of my ſervices in the arrange- 
ment and management of it. 

The peculiar ſituation in which I ſtand in this 
country, as a ſubject of his Majeſty, and being at 
the fame time, by his Majeſty's ſpecial permiſſion, 
granted under his royal ſign manual, engaged in 
the ſervice of a Foreign Prince, this circumſtance. 
renders it improper for me to engage myſelf in this 
important buſineſs, notwithſtanding that it might 
perhaps be conſidered merely as a private concern, 
without the knowledge and the approbation of 
Government. 


ce I am 
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ce ] am quite certain that my engaging in this, or 
in any other buſineſs in which there is any proſpect 
of my being of any public uſe in this country, will 

meet with the moſt cordial approbation of his Moſt 
Serene Highneſs the Elector Palatine, in whoſe ſer- 
vice Iam ; for I know his ſentiments on that ſubject : 
and although I do not imagine that his Majeſty, or 
his Majeſty's miniſters, would diſapprove of my 
giving my aſſiſtance in carrying this ſcheme into 
execution; yet I feel it to be neceſſary that their 
approbation ſhould be aſked, and obtained ; and, if 
I might be allowed to expreſs my ſentiments on an- 
other matter, which, no doubt, has already occur- 
red to every one of the Gentlemen to whom I now 
addreſs myſelf, I ſhould fay that, in my opinion, it 
would not only be proper, but even neceflary, to 
inform Government of the nature of the ſcheme 
that is propoſed, and of every circumſtance relative 
to it, and at the ſame time to aſk their countenance 
and ſupport in carrying it into execution ; for al- 
though it may be allowable, in this free country, 
for individuals to unite in forming and executing 
extenſive plans for diffuſing uſeful knowledge, and 
promoting the public good, yet, it appears to me, 
that no ſuch eſtabliſhment ſhould ever be formed 
in any country without the knowledge and appro- 
bation of the Executive Government. 

** Truſting that you will be ſo good as to excuſe 
the liberty I take in making this obſervation, and 
that you will conſider my doing it as being intended 
rather to juſtify myſelf, by explaining my princi- 
ples, than from any idea of its being neceſſary, on 

f B 2 any 


( 20 ) 
any other account, I have the honour to be, with 
much reſpect, | 


_ GENTLEMEN, 
Your moſt obedient and 
Moſt humble Servant, 


| (Signed)  RUMFORD. 


BRourrox- Row, 
=th 2282 1799. 


(Addreſſed) 

« To the Gentlemen named by the Committee 
of the Society for bettering the condition of the 
Poor to confer with Count Rumford on his ſcheme 
for forming a new Eſtabliſhment in London for dit- 
' fuſing the Knowledge of uſeful Mechanical Im- 


provements, &c.“ 


The Committee above mentioned having, in the 
mean time, made their Report to the Society for 
bettering the condition and increaſing the comforts 
- of the Poor, that Society came to the following 

Refolution : 


« AT a Meeting of the Society for 8 the 
Condition and increaſing the Comforts of the 
<< Poor, on Friday the iſt of February 1799, 


« PRESENT, 
The Biſhop of Durham, in the Chair, 
ce Patrick Colquhoun, Eſq. 
Thomas Bernard, Eſq. 
&« William 


Ci 3 
* William Manning, Eſq. 
* John Sullivan, Eſq. 
4 The Rev. Dr. Glaſſe; 
« John J. Angerſtein, Eſq. 
William Wilberforce, Eſq. 
c Richard Joſeph Sulivan, Eſq. 
Matthew Martin, Eſq. Secretary; 


the Committee appointed to confer with Count 
* Rumford reported, that they had had a conference 
% with the Count, and that they were ſatisfied that 
cc the Inſtitution propoſed by him would be extreme- 
ly beneficial and intereſting to the community: 
ce that in order to provide the pecuniary funds of 
© the Society at its commencement, it was propoſed, 
that Subſcribers of fifty guineas each ſhould be the 
e perpetual Proprietors of the Inſtitution, and be 
entitled each to perpetual transferable Tickets for 
* the Lectures, and for admiſſion to the apartments 
of the Inſtitution ; and that as ſoon as thirty ſuch 
* Subſcribers offered, it was propoſed to call a 
© meeting of thoſe thirty Subſcribers, in order to lay 
< the Plan before them, and ele& Managers for the 
bs Inſtitution. 


© RESOLVED, 


ce That the ſaid Report be approved of, and that it 
ce be referred to the Gentlemen of the Select Com- 
© mittee to communicate the outlines of the plan to 
© the Members of the Committee of the Society, and 
eto ſuchother perſons as they ſhall think fit, deſiring. 


6 * that thoſe who wiſh to have their names inſerted 
„ 2 -* among 


: CS) 


2 among the original Subſcribers to the Inſtitution 
* would communicate their wiſh to the Special 


os Committee. 
* F'xtracted from the Minutes, 


ws M. MARIAN, SECRETARY, ow 


In conſequence of this Reſolution, a paper was 
printed by the Gentlemen of the Select Committee, 
containing the outlines of the Plan, and ſent round 
privately among their friends, and others whom 
they thought likely to countenance the ſcheme, 
accompamed by a printed copy of the foregoing 
Reſolution: with a requeſt that thoſe who were 
willing to allow their names to be put down 
among the original Subſcribers and Proprietors of 
the Inſtitution, would be fo good as to communi- 
cate their intentions by a letter addrefled to 'Thomas 
Bernard, Eſq. at the Foundling. 
The Propoſals that were circulated in this man- 
ner met with ſo much approbation, that fifty-eight 
of the moſt reſpectable names * were ſent in before 
meaſures could be taken for holding a meeting, 
and theſe ſucceſsful beginnings encouraged thoſe 
who were principally concerned in forming and 
bringing forward this plan, to make ſome altera- 
tions in it, and particularly in reſpe& to the time 
and mannerof chooſing the firſt ſet of Managers, and 
in regard to an application for a charter for the In- 


— 


" , 2 2 
— 


* See a liſt of theſe names, p. 43. 3 
c . ſtitution 
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ſtitution which it has been determined to make in 
order to place the Eſtabliſhment on a more ſolid 
and more reſpectable foundation; and to give full 
ſecurity to the Subſcribers againſt all future * 
upon them. | 

IN THIS STAGE OF THE BUSINESS, and eſpecially 
as a meeting of the Subſcribers is to be held in a 
few days for the purpoſe of determining what other 
ſteps ſhall be taken for carrying the propoſed plan 
into execution, I have thought it to be my duty to 
lay all theſe particulars before the Subſcribers, and 
at the ſame time to ſtate to them at length, the 
general outline of the plan I have taken the liberty 
to propoſe ; and in. the execution of which, if it 


ſhould be adopted, I am ready to take any part 


that the Subſcribers may wiſh me to take. 


BromyTON-ROW, 


4% March 1799. 


B 4 


RUMFORD. 
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PROPOSALS, Ge. 


. | 
HE two great objects of the Inſtitution being 
the ſpeedy and general diffuſion of the know- 
ledge of all new and uſeful improvements, in what- 
ever quarter of the world they may originate z and 
teaching the application of ſcientific diſcoveries to 


the improvement of arts and manufactures in this 


country, and to the increaſe of domeſtic comfort 
and convenience; theſe objects will conſtantly be 
had in view, not only in the arrangement and 
execution of the plan, but alſo in the future ma- 
nagement of the Inſtitution. 

As much care will be taken to confine the 
eſtabliſhment within its proper limits, as to place it 
on a ſolid foundation, and to render it an orna- 
ment to the Capital, and an NIE to the Britiſh 
Nation. 

In the execution of the Plan it 1s Poe to 
proceed in the following manner: 

A place having been fixed on by the Managers 
for forming the Inſtitution, 


Spacious and airy rooms will be prepared for 
the reception and public exhibition of all ſuch 


new and mechanical inventions and improvements, 
| as 
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as ſhall he thought worthy of the public notice ; 
and more eſpecially of all ſuch contrivances as 
tend to increaſe the conveniences and comforts of 
life, to promote domeſtic economy, to improve 
taſte, or to promote uſeful induſtry. 

The moſt perfect Models of the full ſize will be 
provided and exhibited in different parts of this 


Public Repoſitory of all ſuch new mechanical in- 


ventions and improvements as are applicable to 
the common purpoſes of like. Under this head 
will be included: | 
Cottage Fire-places, and Kitchen Utenſils for 
Cottagers: 
A complete Kitchen for a Fan with all the 
neceſſary Utenſils : 
A complete Kitchen, with Kitchen Utenſils, for 
the family of a gentleman of fortune: 
A complete Laundry for a gentleman's family, 
or for a Public Hoſpital, including Boilers, Waſh- 
ing room, Ironing- room, Drying- room, &c. : 
Beyeral of the moſt approved German, Swediſh, and 
Ruſſian Stoves, for heating rooms and paſſages. 
In order that thoſe who viſit this Eſtabliſhment 
may be enabled to acquire more juſt ideas of theſe 
various mechanical contrivances, and of the cir- 
cumſtances on which their peculiar merit princi- 
pally depends, the machinery exhibited will, as 
far as it ſhall be poſſible, be ſberon in afion,. or in 
actual uſe, and with regard to many of the articles 
it is evident that this can be done without any 
difficulty, and with very little additional expence. 
N Open 


* 
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- Open Chimney Fire-places on the moſt approved 
principles, will be fitted up as Models in the 
different rooms; and fires will be kept conſtantly 

burning in them during the cold ſeaſon. _ 
Ornamental, as well as economical grates, for 


Open Chimney Fire-places, will alſo be 6 cxtuljed, 


as alſo, 

Ornamental Stoves, in the form of elegant 
Chimney Pieces, for Halls, Db. eat- 

ing-rooms, &c. 

It is likewiſe propoſed to exhibit Warking Models 
on a reduced ſcale, of that moſt curious and moſt 
uſeful Machine the Steam Engine : 

Of Brewer's boilers, with improved fire- places: 

Of Diſtiller's Coppers with improved Fire- places 
and improved Condenſers: 

Of large Boilers for the Kitchens of Hoſpitals, 

and of Ships' Coppers, with improved Fire- places. 

Farther; it is propoſed to exhibit, in the _ 
ſitory of the Inſtitution : 


Models of ventilators for ſupplying rooms. and 


ſhips with freſh air : 


Models of hot-houſes, with ſuch improvements 


as can be made in their conſtruction: 
Models of lime-kilns, on various e : 
Models of boilers, ſteam-boilers, &c. for prepar- 
ing food for cattle that are ſtall- fed: 
Models of cottages on various conſtructions: 
Spinning wheels, and looms, on various conſtruc- 
tions, for the uſe of the Poor, and adapted to their 
circumſtances, together with ſuch other machinery 


as ' 
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as may be uſeful in giving them employment bp 


home : 

Models of all ſuch e FEY RU and 
implements as bid fair to be of uſe in Huſbandry : 
Models of Bridges, on various conſtructions; to- 
gether with models of all ſuch other machines and 

" wſeful inſtruments as the Managers of the Inſtitu- 
tion ſhall deem worthy of the Public notice, and 
proper to be publicly exhibited in the repoſitory of 
the Inſtitution. | | 

It is propoſed that each article exhibited ſhould 
be accompanied with a detailed account or deſcrip. 
tion of it, properly illuſtrated by corre& drawings. 
The name of the maker and the place of his abode 
will alſo be mentioned in this account, together 
with the price at which he 1s TE to furniſh the 
article to buyers. 

In order to carry into effe& the ſecond objec of 
the Inſtitution, namely, TEACHING THE APPLICA- 
TION OF SCIENCE to the USEFUL PURPOSES OF 


A Lecture. room will be fitted up for Philoſophical 
Lectures and Experiments; and a complete LABO- 
RATORY and PHILOSOPHICAL APPARATUS, with 
the neceſſary inftruments, will be provided for 
making Chemical and other Philoſephical Experiments. 

In fitting up this Lecture- room, (which will ne- 
ver be uſed for any other purpoſe than for giving 
Lectures in Natural Philoſophy and Philoſophical 
Chemiſtry,) convenient places will be provided and 


reſerved for the Subſcribers ; and care will be taken 
| . © ON 
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to warm and light the room properly, and provide 

for a ſufficient er of freſh air, ſo as to render it 

comfortable and ſalubrious. 

In engaging Lecturers for the Inſtitution, care 
will be taken by the Managers to invite none but 
men of the firſt eminence in ſcience to officiate in 
that moſt important and moſt diſtinguiſhed fitua- 
tion; and no ſubjects will ever be permitted to be 
diſcuſſed at theſe lectures but ſuch as are ſtrictly 
ſcientifical, and immediately connected with that par- 
ticular branch of ſcience publicly announced as the 
ſubject of the lecture. The Managers to be reſpon- 
ſible for the ſtrict obſervance of this regulation. 
In caſe there ſhould be places to ſpare in the Lec- 
ture-room, perſons not Subſcribers will, on the re- 
commendation of a Subſcriber, and on paying a cer- 
tain ſmall ſum to be determined by the Managers, 
be permitted to attend the pune: lectures, or any 
one or more of them. 

Among the various branches of ſcience that will 
occaſionally be made the ſubjects of theſe Public 
Lectures, may be reckoned the following, wiz. 
Theſe Lectures will treat: | 
Of Heat, and its application to the various purpoſes 

of life: 

Of the Combuſtion of Inflammable Bodies, and the 
relative quantities of Heat producible by the dif- 
ferent ſubſtances uſed as fuel : 

Of the Management of Fire and the ann of 
Fuel. 

Of the Principles of the Warmth of Clothing : 
Ot 


. ) 
of the Effects of Heat, and of Cold, and of hot, 


and of cold winds, on whe D body, i in ſickneſs | 
and in health. 


Of the Effects of WOW"! vitiated and confined Air: 
Of the Means that may be uſed to render Dwelling- 
\ houſes comfortable and falubriouss 

Of the Methods of procuring and preſerving Ice in 
Summer ; and of the beſt principles for con- 
ſtructing Ice-houſes: 

Of the Means of preſerving Food in different ſea- 
ſons, and in different climates: 


Of the Means of cooling Liquors in hot W 


without the aſſiſtance of Ice: 

Of Vegetation, and of the ſpecific nature of thoſe 
effects that are produced by Manures ; and of the 
Art of compoſing Manures, and adapting. them 
to the different kinds of ſoil: 

Of the nature of thoſe changes that are produced 
on ſubſtances uſed as food in the aide pro- 
ceiles of cookery: 

Of the nature of thoſe changes which take place] in 
the Digeſtion of Food: 

Of the Chemical Principles of the proceſs of Tan- 
ning Leather; and of the objects that muſt par- 
ticularly be bad in view in attempts to improve 
that moſt uſeful art: | 

Of the Chemical Principles of the art of aiding 

Soap—of the art of Bleaching—of the art of 

Dying; and in general of all the Mechanical 

Arts, as they apply to the various branches of 

Manufacture. c 
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Of the FUNDS of the INSTITUTION. 


Ir is propoſed to raiſe the money neceſſary for 
defraying the expence of forming this Inſtitution, 
and alſo for the future expence of n it up, 
in the following manner: 

iſt, By the ſums ſubſcribed by the original 
Founders, and ſole Proprietors of the inſtitution, 
at fifty guineas each perſon, to be but once 
paid. | 

2dly, By the ſums contributed by thoſe uw 
ſhall ſubſcribe for /ife, at ten . each perſon, 
to be but once paid. 
zzdly, By the ſums contributed by the Ami | 
Subſcribers, at two guineas per annum for each 
perſon. 

4thly, By the particular Donations and Legacies 
that may be expected to be made for the purpoſe 
of extending and improving fo intereſting and fo 
uſeful an Inſtitution : and, 

Laſtly : By the ſums that ſhall be received at t the 
door from ſtrangers who ſhall viſit the Repoſitory 
of the Inſtitution, or who ſhall obtain leave to 
frequent the Philoſophical Lectures. 
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PRIVILEGES +: tbe ORIGINAL SUB. 
SCRIBERS or PROPRIETORS of the N. 
STITUTION. 


Imo, Theſe Subſcribers, who will never be called. 
upon for any farther contributions after the ſum 


ſubſcribed (fifty guineas) ſhall have been once 


paid, will be effectually ſecured againſt all future 
legal claims and demands upon them, on account 
of any debts the Managers of the Inſtitution may 
contract, as a Charter for the Inſtitution will be 

applied for and obtained; for the expreſs purpoſe 


of providing for that ſecurity, before any other 


ſtep ſhall be taken for carrying this plan into exe- 


cution, and before any part of the RY lub 


ſcribed will be demanded. 
do, Proprietors will not be deemed liable to | 


ſerve, either as Managers, or as Viſitors, againſt - 
their conſentz and none will be confidered as 


Candidates for either of thoſe offices, or will be 


entered on the liſts as Candidates, or be propoſed 


as ſuch, except it be thoſe who ſhall have pre- 


viouſly ſignified their willingneſs to ſerve in one 


of thoſe offices in caſe of their being elected. 

tio, For the ſtill greater ſecurity of the Pro- 
prietors, as well as to found the Inſtitution on a 
more ſolid baſis, one half of the ſums ſubſcribed 


by the original Subſcribers and Proprietors of the 


Inſtitution, will be permanently veſted in the Pub- 
lic . wed or in the purchaſe of Freehold Property, 
and 


(or) 


and tlie annual - produce thereof employed in de- 
fraying the Rab of bd up the Inſtity- 


tion. 


the Inſtitution to be an hereditary Governor of 
the Inſtitution ;—to have a- perpetual transferable 
Share in all the property belonging to it; to 


have a Voice in the Election of the Managers of 
the Inſtitution; as alſo in the Election of the Com 


mittee of Viſitors;—to have moreover two tranſ- 
ferable Tickets of perpetual admiſſion into the 
Eſtabliſhment, and into every part of it; and two 
transferable Tickets of admiſſion to all the rn 
Philoſophical Lectures and Experiments. 


5to, Although the Shares of Proprietors and al | 


the privileges annexed to them are hereditary, 
and are alſo transferable by ſale or by donation, 
yet thoſe to whom ſuch Shares are conveyed by 
ſale or by donation muſt, in order to their being 
rendered capable of holding them,- have obtained 
the approbation and conſent of the majority of the 
Managers for the time being. Thoſe who ſhall 
become poſſeſſed of theſe Shares by inheritance, 
will not ſtand in need of the conſent of the Ma- 
nagers to be qualified to hold them, and to enjoy 
the rights and privileges annexed to them. 
6to, Proprietors? tickets will admit any perſons 
who ſhall be the bearers of them. 
7mo, Proprietors will have the privilege of 
recommending perſons for admittance to the Philo- 
"Nm Lectures and Experiments; and the 
C | | perſons 


Alo, Fach o ori zaindl Subſcriber and opel 1 | 


. e 
— 


in 8 


2 
r Pp 4 
L * 2522 * 


- Pet Oy 


R 4 I . 
x . f * 0 — = "ones Elena eye the — 
— * gs En — — pe — — — 3 r 
* + aw oF bo * * ws W * [4 1 . — b * ha 
— 9 . p 2 3 8 — 
7. ne as cn ts Ta 1 * 


* 
— — 2 — 


r —. oy — 
e 
Fr © %., * = 
> 


4 * 1 at 3 2 5 4 S- + ww ”- — ww 
1 a Lad nr. ve — 4 9 — — n = 
— wands. 20th - 96 2 — — 2 n — 9 TE r wes 2 — — 
= k T7, - — * 2 . — 4 4 8 d COIL I; 1 
I" 2 » 0 ry (4 — F. * N 1 ay VO -_— --- 
2 rn 8 _ 2 om KA - £ atv 2 2 — = * a 
2 — — bined? _ RS os ets, - 


t 
— , AIRS. ey gs et es 


mY 


8 


— — 3 
. —1 - IE OY 


* 


22 8 SONY 
. — 
— ER 
Tb - "ans 


er 2 
2 — 
e * 


2 
— cadres 7 * * 
po = > ——_ 
* SB. — . 
W@ w_ * 33 W 
. n 1 


8 


e 


c 40 


perſons ſo recommended will be ned in all 
caſes where there ſhall be room for their accommo. 
dation; provided that the perſons ſo admitted 
conform to the rules and regulations which will be 
_ eſtabliſhed by the Managers, for the preſervation of 
order and. decorum within the walls of ' the Inſti, 
tution. ; 
%, No more "wn arty per cent. of the [9 
ſubſcribed by each Proprietor will be wanted 
immediately; and the remainder may be furniſhed 
in- three equal payments at the expiration of the 
three next ſucceeding half years : but it will be in 
the option 'of Proprietors to pay the whole ſum 
of fifty guineas at once if they ſhould _ 
dong it, : 


' PRIVILEGES of the SUBSCRIBERS for LIFE. 


Each Subſcriber of this claſs will receive one 
ticket for life, but not transferable, of free ad- 
e rip into the Inſtitution, and into every part of 

; together with one other ticket for life, but not 
. r of free admiſſion to all Public Philoſo- 
phical Lectures and Experiments. 


PRIVILEGES of ANNUAL SUBSCRIBERS. 


Eacn Annual Subſcriber will receive one ticket 
for one year, but not transferable, of admiſſion into 
the Inſtitution, and into every part of it; as alſo 
one ticket for one year, but not transferable, of ad- 
miſſion to all the Public Philoſophical Lectures and 
Experiments. Subſcribers of this claſs will more- 
over have a right of becoming Subſcribers for life, 
on paying at any time within the year for which 
they ſubſcribe, an additional ſum of eight guineas. 


PRIVILEGES that are common to SUBSCRIBE RS 
of all Denominations. 


Imo, SUBSCRIBERS for life, and Annual Sub- 
{cribers, as well as the Proprietors of the Inſtitution, 
will be entitled to have copies or drawings (made 


at their own expence however) of any of the 


models in the Repoſitory, and this even when ſuch 
copies are deſigned for the uſe of their friends, as 

well as when they are wanted for their own private 
uſe: and for their better and more ſpeedy accom- © 
| modation, workſhops will be prepared, and work- 
men provided under the direction of the Managers 
for executing ſuch work properly, and at reaſonable 
| Prices. And to prevent miſtakes all copies or 
6 2 drawings 


. („ 
drawings chat mall be made of the Machines, 
Models, and Plans, lodged in the Repoſitory of the 

Inſtitution, will be examined by perſons appointed 

for that purpoſe, and marked with the ſeal or an 

of the Inſtitution. _ 

2do, Tradeſmen and ae employed in 
executing. any work after any of the Models lodged 
in the Repoſitory, will, on the recommendation of 

a Proprietor, or. of a Subſcriber for life, or for one 

year, be allowed free acceſs to ſuch Model as often 

as ſhall be neceſſary: and any workman or artificer 
ſo recommended, who ſhall be willing to furniſh 
to buyers any article exhibited in the Repoſitory 
that is in his line of buſineſs, will be allowed to 
place a ſpecimen of ſuch article of his manufacture 
in the Repoſitory, with his name and place of 
abode attached to it, together with the price at 

Which he can furniſh it; ſuch ſpecimen having 

been examined and approved by the Lo | 


1 


97 the GOVERNMENT and MANAGEMENT 
of the INSTITUTION, | 


10, . che affairs K. the 1 will be 
directed and governed by nine Managers choſen 
by and from among the Frgprietmes of the Inſtitu- 
tion, 

2do, For the greater convenience of the Proprie- 


tors, and to ſpare them the trouble of a General 
| Mectings 


( 37 ) 


Meeting, all the elections of Managers, after the firſt; 
will be made by ballot; by means of fealed liſts of 
names ſent in by the Proprietors individually to the 
_ Inſtitution, which liſts will be opened, and the re- 
ſult of the election aſcertained and publiſhed by the 
united Committees of the Managers _ of the Vi- 
ftors for the time being. 

-3zio, The firſt ſet of Managers will be coli by 
the firſt Fifty or more original Subſcribers; at a 
General Meeting of them to be held for that purpoſe; 
and of this firſt ſet of Managers, three will be choſen 
to ſerve three years, three to ſerve two years, and 
- three ta ſerve one year, reckoned. from the 25th 

50 of March 1799. | 

- gto, All Managers, as well thoſe of the fiſt ſet 
as others, will be cxpdbile of _ Ne elected rn 
out limitation. 
to, The Elections of Managers to be made * 
nually on the 25th day of the month of March *; 
and fourteen days previous to each election, the 
Managers for the time being will ſend to each Pro- 
prietor individually a printed liſt containing the 
names of all ſuch of the Proprietors as ſhall have 
offered or conſented to be candidates for the places 
among the Managers that are to be filled up. On 
this printed liſt, which each Proprietor will receive, 
he will indicate the pet*ons to whom he gives his 


ſuffrage, by making a mark with a pen and ink in 


—_ — 


le 
\ #5 ; * - * * * 


* If any other foafon ſhould be thought more convenient 
for theſe Elections, it will of courſe be choſen inſtead of that 


here propoſed. 
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| the form of a ſmall croſs juſt before the names of 


thoſe perſons ; and this being done, he will ſeal up 


the liſt without ſigning it, and ſend it to the Inſti- 


tution, directed To the United Committees of 
5 the Managers and of the Viſitors.” In order 


that theſe liſts may be recognized on their being 


returned to the Inſtitution, they will all be 
marked with the ſtamp of the Inſtitution previous 
to their being iſſued or ſent to the Proprietors: 
And for :ill further ſecurity, each Proprietor will be 
requeſted to ſend in his or her ſealed liſt of names 
under an additional cover, ſigned with his or her own 
name; which additional cover will be taken off, 
and all the ſealed liſts mixed together in an urn, 
previous to any of them being opened ; an arrange- 
ment that will effectually prevent the vote of any 
individual Subſcriber being known. | 

Gta, The Managers are to ſerve in that office 
hon: any pay or emolument, or pecuniary advan- 


tage whatever; and by their acceptance of their 


office they ſhall be deemed. ſolemnly to pledge 
themſelves to the Proprietors of the Inſtitution and 
to. the Public for the faithful diſcharge of their duty 


as Managers, and alſo for their ſtri& adherence to 


the fundamental principles of the government of 


the Inſtitution as eſtabliſhed at its formation. 


mo, The Managers are to take care that the 
property of the Inſtitution, as far as it ſhall be 
praCticable, be inſured againſt accidents by fire. 

8%, The Managers will cauſe exact and detailed 


accounts to be kept of all the property belonging 


ts the Inſtitution, as alſo of all receipts and ex- 
f penditures. | 


(39) 
penditures. They will alſo keep regular minutes 
of all their proceedings; and will take care to- 
preſerve the moſt exact order, and the ſtricteſt 
economy in the management of all the affairs and 


concerns of the Inſtitution. 


gmo, The Managers are never, on any pretext; 
or in any manner whatever, to diſpole of any 


money or property of any kind belonging to the 


Inſtitution in premiums ; as the deſign or object of 
the Inſtitution is xo To GIVE REWARDS to the 
authors of ingenious inventions, but to diffuſe the 
knowledge f ſuch improvements as bid fair to be 
of general uſe, and to facilitate the general intro- 
duction of them; and to excite and aſſiſt the 
ingenious and the enterpriſing by the diffuſion of 
ſcience, and by awakening a ſpirit of inquiry. 

| 10mo, The ordinary meetings of the Managers 
for the diſpatch of the current buſineſs of the In. 


ſtitution, will be held weekly, namely, on every. 


at the hour of ; and extra- 


ordinary meetings will be —_ as often as ſhall be . 


found neceſſary. 
11m, Any three or more of the Managers 
being preſent at any ordinary or at any extra- 
ordinary meeting, the others having been duly 
ſummoned, to be a Quorum. 
12m0, The Managers will be authorized to 
make all ſuch ſtanding orders and regulations as 
they ſhall deem neceſſary to the preſervation of 
order and decorum in the Inſtitution ; as alſo ſuch 
regulations reſpecting the manner of tranfacting the 


94 buſineſs. 
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buſineſs of the Inftitution as they ſhall think pro- 
per and convenient, or that may be neceſſary in 


order to regulate the reſponſibility of the Managers 


for their acts and deeds : all ſuch ſtanding orders 
and regulations muſt however, in order to their 
being valid, be approved by fix at leaſt of the 
Managers, and they muſt all be publiſhed and 

made known to all the Proprietors. | 
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of #þe. COMMITTEE of VISITORS. 


| Imo, TEE Committee of Viſitors will be com- 
poſed of nine Perſons, the firſt ſet to be elected 
three months after the opening of the Inſti 


tution. 
' 2do, Three perſons of the nine of which this 


Committee will conſiſt will be choſen for three 
years ; three of them to ſerve two years ; and 
three of them to ſerve one year ; reckoned from the 


25th of March 1799. 


3tio, Any three or more of the Members of this | 
Committee being preſent at any Meeting of the 
Committee, the others having been duly ſfum- | 
moned, to make a Quorum. 

4, It will be the buſineſs of this Committee 
formally to inſpect and examine the Inſtitution, 
and every part and detail of it, once every year, 
namely, on the 25th day of the month of March, 
and to give a printed account or report to the 


Proprietors, and to the Subſcribers of all denomina- 


tions of its ſtate and condition ; and of the degree 
| and 


En J 
and manner in which it is found to anſwer the im- 
portant ends for which it was deſigned. This Com- 


mittee will alſo once every year, namely, on the 2 5th. 


. of the month of March, examine and audit the ac- 
counts of the receipts and expenditures of the Inſti- 
tution kept by the Managers or by their orders 


and the report of the Committee of Viſitors on 


this audit will always make the firſt article 1 in their 
public annual reports. 

5to, A perſon actually ſerving as a Viſitor will 
not be eligible as a Manager ; nor can his name 
be put on the liſt of candidates for that office, till 
one whole year ſhall have elapſed after he ſhall 
have ceaſed to belong to the Committee of Viſitors. 
Thoſe, however, who ſerve as Viſitors, will be 
capable of being re-cletted on that Committee 
without limitation. 


MISCELLANEOUS ARTICLES. | 


4mo, THE Managers will take care to procure, 


and to exhibit in the Repoſitory, as early as poſ- 
ſible, Models of all ſuch new and uſeful mechanical 
Inventions. and Improvements as ſhall, from time 
to time, be made in this or in any other country. 
2do, All preſents to the Inſtitution, and all new 
purchaſes and acquiſitions, of every kind, will be 
and remain the joint property of the Proprietors of 
the Inſtitution, and of their heirs and aſſigns; and 
all the ſurplus of the income of the Inſtitution, 
| over 
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55 42 5 
over Sy above. what ſhall. 1 for 


maintaining it and keeping i it up, will be employed. 


by the Managers in making additions to the local 
accommodations of the Inſtitution,—or in augment- 
ing the collection of Models, —or in making addi- 


tions to the Philoſophical Apparatus, accordingly 


as the Managers of the Inſtitution for the time 


being ſhall deem moſt uſeful. 


tio, In order that the Proprietors of the Inſti 


tution, and the Subſcribers, may have the earlieſt 
notice of all new diſcoveries and uſeful improve- 


ments that ſhall be made, from time to time, not 


only in this country, but alſo in all the different 
parts of the world, the Managers will employ the 
proper means for obtaining, as early as poſſible, 


from every part of the Britiſh Empire, and from 


all foreign countries, authentic accounts of all ſuch 
new and intereſting diſcoveries in the various 
branches of Science, and in Arts and Manufactures, 


and alſo of all ſuch new and uſeful mechanical 


Improvements, as ſhall be made; and a Room will 
be ſet apart in the Inſtitution, where all ſuch 
information will be lodged, and where it will 


de kept for the ſole and excluſive uſe and in- 


ſpection of the Proprietors and Subſcribers ; and 
where no Stranger will ever be admitted, 


„„ "SUPRBPEERMENT. 


Since the foregoing ſheets were printed off, and 
diſtributed among the original Subſcribers, a Meet- 
ing of the Subſcribers has been held ; when the 
following Reſolutions were nanny taken: 


« INSTITUTION 


cc for di FI uſing the Knowledge, and facilitatigg the general 
« Introduction of uſeful Mechanical Inventions and Im- 

ec provements; and for teaching, by Courſes of Philo- 
e ſophical Lectures and Experiments, the Application 
ec of Science to the common Purpoſes of Life. | 5 


« AT a General Meeting of the PRopRIETORs, 
« held at the Houſe 'of the Right Honorable Sir 
„ Joſeph Banks, Bart. K. B. in Soho Square, « on 
66- the 7th day of March 1799; 


1 The Right Hon. SIR JOSEPH BANKS. 
in the Chair : 2 


« The following Liſt of the Proprietors, and 
10 original Subſcribers of 50 guineas each, was 
s read: 


Sir Robert Ainſlie, Bar. [Rowland Burdon, Eſq. M. P. 

J. J. Angerſtein, Eſq. James Burton, Eſq. 

Right Hon. Sir Joſeph Banks, K. B. | Timothy Brent, Eſq. ' 

Thomas Bernard, Eſq. Henry Cavendiſh, Eſq. 

Serope Bernard, Eſq. M. P. Rich. Clark, Eſq. Chamb. of Lond. 
T he Earl of Beſborough, Sir John Colpoys, K. B. 


2 


SES 


John Craufurd, Efq. Edward Parry, Eſq. 
The Duke of Devonſhire, K. G. | Right Hon. Thomas Pelham, 25 F. 


Andrew Douglas, Eſq. John Penh, Efq. | 
The Lord Biſhop of Durham. William Morton Pitt, Eſq. M. p. 
The Earl of Egremont. Sir James Pulteney, Bart. M. P. 
George Ellis, Eſq. M. P. Sir John Buchanan Riddell, Bart. 
Joſeph Grote, Eſq. | | Count Rumſord. 
Sir Robert Bateſon Harvey, Bart, | Sir John Sinclair, Bart. M. P. 
Sir John Cox Hippeſley, Dart. | Lord Somerville, 
Henry Hoare, Eiq. I John Spalding, Efq. M. p. 
Lord Hobart. The Earl Spencer, K. 8. 
Lord Holland. | Sir George Staunton, Bart. 
Henry Hope, Efq. | | John Sullivan, Eſq. 
Thomas Hope, Eſq. Richard Joſeph Sulivan, Eſq. 
Lord Keith, K. B. Lord Teignmouth. 
William Luſhington, Eſq. M. P. John Thomfon, Eſq. 
Sir John Macpherſon, Bart. M. P. Samuel Thornton, Eſqe M. P. 
William Manning, Eſq. M. P). ] Henry Thornton, Eſq. M. p. 
The Earl of Mansfield. | George Vanſittart, Eſq. M. P. 
The Earl of Morton, K. T. | William Wilberforce, Eſq. M. P. 
Lord Offulſton. | The Earl of Winchilſea. 
Thomas Paimer, Efq. | Hon. James Stuart Wortley, M. P. 


The Lord Viſcount Palmerſton, M.P. | Sir William Young, Bart. M. v. 


% The followin 1 Reſaluliam ere agreed to 
wmmanimouſly : 


« I. Tar before any meaſures are taken for car- 
e rying the Plan into execution, a Petition be pre- 
'« ſented to Hts Maj sr v, praying that he would 
be graciouſly pleaſed to grant a CHARTER to 
the INSTITUTION : 


e II. That an Outline of the Plan be laid before 
e the Right Honorable MR. PirrT and his Grace 
% the DKE or PoRTLAND: 


I. That, for theſe purpoſes, it is peer 


LN to ele& the Committee of Managers: 
c TV. That 


ta) 


«TV. That the following Proprietord C hes. 
c have agreed to ſerve in caſe they ſhall be elected) 
cc be now elected as the Juſt 1 of the 
<6 Inſtitution : : | 


Wh Hor bend years. 
ce THE EARL SPENCER, 


c COUNT RUMFORD, 
5 1 * 
% RICHARD CLARK, ESQ. 


For two years. 


c THE EARL OF EGREMONT. 
< RT. HON. SIR JOSEPH BANKS. 
< RICH. JOSEPH SULIVAN, ESQ. 


c“ For one year. 


© THE EARL OF MORTON. 15 
© THE RT. HON. THOMAS PELHAM. 
* THOMAS BERNARD, ESQ, 


6c V. That the ſaid Managers be deſired to ſolicit 
<« 2 Charter for the Inſtitution, upon principles 
© conformable to the Propoſals which have been 
< printed and diſtributed; and (as ſoon as the 
Charter is obtained) to publiſh the Plan for the 
ce benefit of the Public, in ſuch manner as they 
<« ſhall deem moſt expedient; and alſo to take 
* preparatory meaſures, for opening the INS I-. 
* TUTION. 


„ That theſe Rein be inſerted in the 
<> Public Papers. 


« JOS. BANKS, Chairman.” 
Sir 
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N. 3 
"iq Joſeph Banks having quites the char, 


i RrS0Lvxp, 


0 That the Thanks of the Meeting b. be given to 
4 * him for his conduct 1 in the Chair.“ 


« N. B. Count Rumford' 5 acai Propoſals 
« for forming the Inſtitution, may be had of 
« Meſſrs. Cadell and Davies, in the Strand.“ 


Since this Meeting of the PROrRIETrons, a 
Meeting of the MaxAckks has been held, and 


the following Reſolutions taken: 


« Ar the firſt Meeting of the Manaczss of the 
e INSTITUTION, held at the houſe of the Right 


„ Honorable Sir Joſeph Banks, in Soho Square, 
vs the * of 2 1 


* On a motion made by couxr Rumronp, 


« I. REsoLveD, That Sir JosrPH Bax ks be 
* requeited to take the Chair; and that he do 
tc continue to preſide at all fans Meetings of the 
Managers, until a Charter ſhall have been ob- 
« tained from His MajesTy for the Inſtitution. 


. RxcoLveD, That all Acts and Deeds of 


* the Managers, in carrying on the buſineſs of the 


| _ Inſtitution , 


33 
* Laſtitation; be tranſacted and dee in the nam 
„ "Oe a6 8 De MANAGERS 72 neee 


0 <M. rst vr, That at We Meeting of the 
* © Mantgers, one of the Managers preſent be elected 
by a majority of thoſe preſent, to act as Sec! RE- 
* TARY to the Managers at that Meeting. 


ce IV. RESsOLVED, That the Minutes of the 
o Proceedings of each Meeting of the Managers, 
for the diſpatch of the buſineſs of the Inſtitution, 
< ag well as all Orders, Reſolutions, and other Acts 
and Deeds of the Managers, be ſigned by the 


& Perſon who acts as Preſident, and alſo by the 


% Perſon who acts as Secretary at the Meeting at 
which ſuch buſineſs is tranſacted. | 


« Y, RRSOLVRD, That the Perſons preſent at | 


this Meeting do now proceed to make choice of 
one of their number to act as Secretary at the 
= preſent Meeting. 


. V. RESsOLvxp, That Tromas BERNARD 


Eſq. is duly elected to act as Secretary at the 
$6 TINO Meeting. 


4 VII. Rx50LvzD, That the Propoſals for form- 
* ing the Inſtitution, as publiſhed by CounT 
* RumrorD, be approved and adopted by the 
Managers; ſubje&, however, to ſuch partial 
modifications as ſhall be by them found to be 
_ neceſſary or uſetul. , 
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ce VIII. RzsoLvzD, That the Earr, of Mow | 
20 rox, the EARL. SPENCER, Six Jos zr Banks, 


< and Mx. PELHAM, or any one or more of them, 


* be requeſted to lay the Propoſals for forming the 
£ Inſtitution before HIS MAJESTY. and the 
% ROYAL FAMILY, and before His MaJzsry's 
60 MixisTERSA and che GREAT OrrickRS of 
& STATE. | | is 


e 2 1 Resor vn, That the Propoſals * forms 


of ing the Inſtitution be laid before the MemBzRs 


ce of Bota Houszs of ParL1amtenT, and alſo be- 
& fore the Members of His MaJrsry's Mosr 
60 Hook ABLE PRIX en and the TWELVs 


% 


Cadel and Davies, Bookſallers in the 


Strand, having generouſly offered to make a 
< donation to the Inſtitution of 500 Copies of the 


< original Propoſals for forming the Inſtitution, 
c < publiſhed by Count Rumford : i; 


c X. ResoLvED, That the Thanks of the 


Managers be given to Meflrs. Cadell and Davies 
de for this donation ;—that it be accepted; and 


te that theſe 500 Copies of the Propoſals be diſtri- 
© buted among ſuch Perſons as the Managers may 
ce think moſt likely to give their ks in form- 
« ing the Inſtitution.” 
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ALTHOUGH the Author of the foregoing 
[Propoſals is anxious to avoid every appearance of 


taking a liberty with his readers which he is very 


ſenſible he has no right to take, and which would 


be improper on many accounts, - that of ſolicit- 


ing as a favour their countenance and ſupport in 
carrying into execution the Plan he has had the 
| honour to lay before them ;—yet as it is poſſible 
that ſome of thoſe who may read theſe Propoſals 
may be diſpoſed to give that aſſiſtance in ſome one 
or more of the various ways in which it can be 
given and received; to ſave trouble to thoſe 
who may be fo diſpoſed, the two following 
leaves, which, when taken out of this pamphlet, 
will form an open letter, are annexed to. this 
publication, which paper being divided into ſeparate: 
columns, diſtinguiſhed according to the different: 
heads under which the Subſcriptions can be regu- 
larly entered, thoſe who are diſpoſed to contribute: 
to the execution of the Plan are requeſted to put 
down their names and places of abode in the co- 
lumn they may chooſe, and after ſealing up the 
paper with a wafer, ſend it according to its addreſs. 
Thoſe who are deſirous of becoming Proprietors: 
of the Inſtitution are requeſted to conſider them- 
ſelves as Candidates for Proprietors” places until 
they ſhall have been elected as ſuch by a. majority 

of the Managers. 
Thoſe who put down their names in the liſts as 
Subſcribers. for life, or as annual Subſcribers, will 
D. not: 
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not be called upon for the ſums ſubſcribed till after 


the Inſtitution ſhall have been opened. 
Thoſe who make Donations to the Inſtitutibn 


are requeſted to fix the time or periods when the 


ſums propoſed to be given may de * for by 
the Managers. 


